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THE CADILLAC CERTIFIED CRAFTSMAN’S LEAGUE 



CADILLAC CRAFTSMAN CODE 


T HEREBY pledge myself in all my work on 
Cadillac cars , to be thorough and exact in diag¬ 
nosing trouble; to recommend only that service 
which is to the best interest of the owner; to perform 
that work for which I am responsible in accordance 
with Cadillac standards to the best of my ability, and 
in all my dealings with Cadillac owners , to be cour¬ 
teous, honest, and ethical; and to do everything 
within my power to further the owners satisfaction 
and promote his good will to Cadillac and to my 
dealer. 


The Cadillac Certified Craftsman's League is a program sponsored by Cadillac Motor Car Division 
for the benefit of authorized dealer's service departments. Participation in the League is open to 
Cadillac servicemen and partsmen, including department managers and apprentices. Enrollment 
information is available from the Zone Service Representative. 
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Foreword 

This Shop Manual has been prepared by the Service 
Department of the Cadillac Motor Car Division to aid in 
servicing 1972 model Cadillac automobiles. It is 
intended primarily for servicemen who are familiar with 
earlier model Cadillacs. It includes complete information 
on service procedures and specifications pertaining to all 
1972 Cadillac cars except Body Service Information 
which is covered in a separate manual. Refer to the 1972 
Body Service Manual for servicing body items on 1972 
Cadillac cars. 

Arrangement of the Manual 

The title page contains a rapid reference section 
index with headings corresponding to the page tabs at 
the beginning of each section. A Table of Contents is 
provided at the beginning of each section that contains 


more than one major subject. A complete alphabetical 
index is located at the back of the manual. The section 
sequence used in this manual has been arranged to con¬ 
form with the Shop Manuals of other GM car lines. This 
sequence will enable service personnel of dual dealer¬ 
ships to locate information in technical manuals more 
easily. 

The individual sections include diagnosis and theory 
of operation at the beginning of each section followed 
by service adjustments and replacement procedures. An 
illustrated list of special tools, a torque requirement 
chart, and specifications are provided at the end of each 
section. 

Service information pertaining only to those features 
that are exclusive with the Eldorado is provided at 
the back of the individual sections in the manual. 
For Eldorado service procedures and recommendations 
not listed, refer to the forward part of the appropriate 
section, as these service procedures are similar to those 
on other 1972 Cadillac cars. 


GENERAL INFORMATION 


Vehicle Identification Number 

Each 1972 Cadillac automobile or commercial 
chassis carries a 13-digit vehicle identification number 
used for license and insurance identification and in 
general reference to the automobile. The number is 
located on the forward lower edge of the windshield 
trim molding at the driver’s side of the car where it is 
visible through the windshield. The 1972 Cadillac 
vehicle identification number is decoded as follows: 


The last six digits of the number determine the 
sequence in which the car was built. These numbers are 
utilized as follows: 

100001 through 350000 - Detroit built “C” bodies 
350001 through 400000 - Linden built DeVille 

series 

400001 through 450000 - Detroit built “E” bodies 


6 C 47 R 2 Q 100001 



Sequence in which car 
was built. 

Plant designation 
0 - Detroit 
E - Linden 

Model Year (1972) 

Engine Designation 
R - 472 Cu. In. 

S - 500 Cu. In. 

Body Type 


4 Car Line Series 




6 denotes Cadillac 
Division 
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VEHICLE IDENTIFICATION NUMBER 
DERIVATIVE LOCATED ON LEFT 
REAR OF CRANKCASE BEHIND 
INTAKE MANIFOLD. 


VEHICLE IDENTIFICATION NUMBER 
LOCATED ON PLATE RIVETED TO 
COWL BAR IN THE LOWER LEFT 
HAND CORNER OF THE WINDSHIELD. 


A/C COMPRESSOR SERIAL NUMBER 
LABEL LOCATED ON REAR PORTION 
OF COMPRESSOR HOUSING. 
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TURBO HYDRA-MATIC TRANSMISSION 
UNIT NUMBER PLATE LOCATED ON 
RIGHT SIDE OF CASE (EXCEPT 693). 
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VEHICLE IDENTIFICATION NUMBER 
DERIVATIVE LOCATED ON LEFT 
SIDE OF TRANSMISSION CASE 
(EXCEPT 693). 
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TURBO HYDRA-MATIC TRANSMIS¬ 
SION UNIT NUMBER PLATE LOCAT¬ 
ED ON LEFT SIDE OF CONVERTER 
HOUSING. VEHICLE IDENTIFICATION 
NUMBER DERIVATIVE LOCATED ON 
VERTICAL SUPPORT PAD ON LEFT 
OF TRANSMISSION (693 ONLY). 
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GUIDE-MATIC PHOTOTUBE AND AM- TWILIGHT SENTINEL AMPLIFIER SERIAL RADIO SERIAL NUMBER TAG LOCATED 
PLIFIER SERIAL NUMBER LABEL LO- NUMBER LABEL LOCATED ON COVER ON RIGHT SIDE OF TUNER. 

CATED ON BACK OF UNIT. OF UNIT. 


Fig. 0-1 Unit Number Locations 
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MODEL NAME 


Calais Coupe 
Calais Sedan 

Coupe DeVille 
Sedan DeVille 


MODEL DESIGNATOR 



Fleetwood Sixty Special Brougham 

Fleetwood Seventy-Five Sedan 
Fleetwood Seventy-Five Limousine 


The series and model section (2nd, 3rd and 4th 
digits) of the vehicle identification number may be 
further decoded using the above chart. The “model 
designator" and “VI Model Number" are 
interchangeable when referring to the automobile. 

A nine-digit derivative of the vehicle identification 
number is applied to the engine and transmission at the 
locations shown in Fig. 0-1. This derivative is used for 
in-plant control of these assemblies and may be used by 
law enforcement or other officials to identify proper 
engine-chassis combinations. This number should 
contain the same numbers and letters as the vehicle 
identification number but in the condensed form shown 
below. 



Identification Numbers 

Locations of identification numbers on various units 
are shown in Fig. 0-1. The identification number on the 
unit should always appear on product report forms sent 
to the Central Office such as PIR’s. Claim Tags, Pre- 
Delivery Reports and, when required, on Warranty 
Claims. The 13 digit Vehicle Identification Number is 
necessary when reporting product information on any 
vehicle. 


Body Nome Plate 

*■ 

A body name plate, Fig. 0-2, is attached to the top 
surface of the shroud on the right side, under the hood, 
near the cowl. The name plate carries the style number, 
trim number, body number and paint number in the 
areas indicated by ST, TR, BODY and PAINT. 

The first two digits of the style number (ST) indicate 
the model year while the remaining five digits indicate 
the body style. 

The numbers following TR indicate the interior trim 
color and seat type. 

The body number consists of three letters indicating 
the assembly plant and six digits indicating the sequence 
in which the body was built. 

The first two digits of the paint number indicate 
color of the body shell and chassis sheet metal; the letter 
indicates color of convertible and vinyl tops. 

The number-letter code at the left below trim indi¬ 
cates date of assembly (month-week). 
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GENERAL DESCRIPTION AND SPECIFICATIONS 



Style 

Number 

Vehicle 

ldentifi- 

Wheel- 

Overall 

Length 

(Inches) 

Overall 

Height 

(Inches) 

Maxi¬ 

mum 

Width 

(Inches) 

Tread 

Width 

Description 

cation 

Number 

base 

(Inches) 

Front 

Rear 

Fleetwood Sixty Special 
Brougham 

68169 

6B69 

133.0 

229.9 

55.5 

79.8 

63.3 

63.3 

Calais Sedan 

68249 

6C49 

130.0 

226.9 

54.6 

79.8 

63.3 

63.3 

Calais Coupe 

68247 

6C47 

130.0 

226.9 

54.1 

79.8 

63.3 

63.3 

Sedan de Ville 

68349 

6D49 

130.0 

226.9 

54.6 

79.8 

63.3 

63.3 

Coupe de Ville 

68347 

6D47 

130.0 

226.9 

54.1 

79.8 

63.3 

63.3 

Eldorado Coupe 

69347 

6L47 

126.3 

222.7 

53.9 

79.8 

63.66 

63.59 

Eldorado Convertible 

69367 

6L67 

126.3 

222.7 

54.0 

79.8 

63.66 

63.59 

Fleetwood Seventy-Five 
Sedan 

69723 

6F23 

151.5 

248.4 

57.8 

79.8 

63.6 

63.3 

Fleetwood Seventy-Five 
Limousine 

69733 

6F33 

151.5 

248.4 

57.8 

79.8 

63.6 

63.3 

Commercial Chassis 

69890 

6Z90 

157.5 

253.5 

__ 

— 

63.6 

65.0 


Towing Instructions 

1972 Cadillacs cannot be started by pushing, and 
this procedure should never be attempted* If the car 
cannot be started in the normal manner, or by use of 
jumper cables, it should be towed to the nearest autho¬ 
rized Cadillac service facility. 

CAUTION: Never use more than a 12-volt auxil¬ 
iary battery for emergency starts to avoid starter 
motor damage. 

When towing a 1972 Cadillac, the transmission 
should be in Neutral (N) and the engine ignition should 
be “OFF”, but the Anti-Theft Steering Column Lock 
should not be in the “Lock” position. 

Since the Anti-Theft Steering Column Lock locks 
the steering and shift mechanisms as well as the ignition 
system, special provisions are necessary for towing a 
vehicle when the switch is in “lock” position when the 
key is not available. It will be necessary to place a dolly 
under the drive wheels and tow the vehicle with the 
front end raised. 

Proper lifting and towing equipment is necessary to 
prevent damage to the vehicle during the towing opera¬ 
tion. 


level must be above full mark on the dip stick with 
engine off. Always tow car with transmission shift lever 
in Neutral position. 

b. 693 (Eldorado) Only 

It is recommended that the Eldorado be towed with 
the front wheels off the ground. In case vehicle damage 
in the rear wheel area will not permit towing with the 
front wheels raised, the car can be towed with the rear 
wheels off the ground. If towing requires raising the rear 
of the car, the wheels should be raised just slightly off 
the ground and the steering wheel should be secured 
with front wheels in straight ahead position. The ignition 
switch cannot be in the “LOCK” position. Always place 
the transmission shift lever in Neutral “N” position 
when towing the car with the rear wheels off the ground. 
The car can be towed at speeds up to 35 MPH for dis¬ 
tances up to 50 miles. 

Car Storage Preparation 

Certain precautions must be taken when placing a 
car in “dead” storage for extended periods of time. 
Listed below are the recommendations to be followed 
when storing a car for 30 days or less, and for a period 
of 30 days to 12 months. 


a. Except 693, (Eldorado) 

If the transmission, drive line, or axle do not have a 
malfunction, the vehicle may be towed in Neutral “N” 
at speeds up to 35 MPH for distances up to 50 miles. For 
higher speeds or extended distances, it is recommended 
that the propeller shaft be disconnected or rear wheels 
be off the ground. 

If towing requires raising front or rear of car, wheels 
should be lifted just slightly off the ground. When 
towing with rear wheels raised, lock the steering wheel 
with front wheels in a straight ahead position. This may 
be done by turning the ignition switch to the “LOCK” 
position. 

Before towing, check transmission fluid level. Fluid 


a. Car Storage Preparation—30 Days or Less 

1. Wash car and inflate tires to 40 pounds pressure. 

2. Provide proper cooling system protection. 

3. Run engine until completely warmed up; then 
drain and refill with fresh oil which, according to the 
label on the can is intended for service “SE”. 

4. Run engine again with fresh oil until completely 
warmed up; drive car to place of storage and park. Do 
not restart again until end of storage period. 

5. Be sure parking brake is in released position and 
car is on level surface. 

6. If car is to be stored in a hot area, the fuel tank, 
lines, pump, filter and carburetor should be drained. 
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Fig. 0-3 Front Hoist Saddle Position—Except 693 


7. Disconnect battery and prevent battery from 
discharging or freezing by keeping it fully charged. 

b. Car Storage Preparation—30 Days to 12 
Months 

1. Wash car. 

2. Run engine until completely warmed up; then 
drain and refill with fresh oil which according to the 
label on the can is intended for service tv SE’\ 

3. Run engine again with fresh oil until completely 
warmed up; drive car to storage area. Run engine at 
2,000 rprn in neutral and pour engine oil into carbure¬ 
tor. After about a pint has been added, pour oil fast 
enough to stall engine. 

4. Be sure parking brake is in released position and 
car is on level surface. 

5. Drain gasoline from fuel tank. 



Fig. 0-4 Frame Contact Hoist Position—Except 693, 697 and 698 
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Fig. 0-5 Front Hoist Saddle Position—693 

6. Disconnect all fuel lines blow out, and recon¬ 
nect, 

7. Remove carburetor, clean thoroughly, and store 
in plastic bag, 

8. Remove fuel pump, clean, and store with car¬ 
buretor. Remove filter assembly and discard. 

(NOTE: Tape fuel pump, carburetor and gas line 
openings closed with masking tape.) 

9. Drain coolant from radiator, cylinder block and 
heater cores, 

10. Lower windows 1/2 inch to stop humidity 
“sweat” and mold. 

11. Remove battery from car, and have charge main¬ 
tained during period car is stored. 

12. Put car up on chassis stands so that tires are off 
the floor. 

13. Apply 10W engine oil to exterior bright surfaces. 

14. When car is taken out of storage, install a new 
fuel filter, check brake system for leaks, and bleed 
brakes. Clean spark plugs and regap. Install carburetor, 
fuel pump, battery and refill cooling system. 



Fig. 0-6 Rear Hoist Saddle Position—693 


Special consideration should be given when con¬ 
ditions of high humidity, high temperature, or outdoor 
storage are encountered. Local experience will dictate 
the additional protection measures in each particular 
case. 


Hoist Recommendations 
(Except Eldorado) 

The preferred type of hoist for lifting 1972 Cadillacs 
is one that engages the front suspension and rear axle, or 
all four wheels. 

The front lower suspension arm is designed with a 
flattened portion on the flange of the arm for use with 
lifting equipment that engages the suspension system. 
When using lifting equipment of this type, make certain 
that the car is properly centered over the hoist and that 
the hoist arms are positioned under the flattened portion 
of the flange, Fig. 0-3, outboard of the safety locaters. If 
the hoist arms are not properly positioned in relation to 
the lower support arms, damage to the steering linkage 
or brake lines could result, or the car may shift on the 
hoist. 

CAUTION: The rear lower control arms should 
never he used as a lift point . 

If a frame-engaging hoist is used, certain precautions 
must be observed. The shaded areas, Fig. 0-4, indicate 
the only acceptable positions for lift pads. Pads must be 
used in these areas with maximum surface contact and 
must contact only those parts of the frame indicated. 

Do not use a frame-engaging hoist to raise the Fleet- 
wood Seventy-Five sedan and limousine or the com¬ 
mercial chassis. 

CAUTION: The shock absorbers act as rebound 
stops for the rear suspension. Under no circum¬ 
stances should the rear end of car be raised so that 
rear suspension is in rebound position while dis¬ 
connecting shock absorbers. 


Hoist Recommendations 
(Eldorado Only) 


The preferred type of hoist for lifting the 1972 
Eldorado is one that engages the front suspension and 
rear axle or all four wheels. 

Use of a suspension-engaging hoist requires that 
certain procedures be observed. 

Be sure front hoist saddle adapters engage lower 
suspension arm just inboard of stabilizer linkage (both 
sides), Fig. 0-5, to prevent damage to steering linkage. At 
the rear, Fig. 0-6, place “saddles” of hoist in maximum 
“IN” position to prevent damage to Automatic Level 
Control bracket, fuel and brake lines. 


CAUTION: The rear lower control arms should 
never be used as a lift point 

If a frame engaging hoist is used, certain precautions 
must also be observed. 
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Make sure that hoist adapters and “tabs” are in 
lowered position before driving on or off the lift. 

Position hoist adapter “tabs” in raised position to 
obtain maximum possible height between frame and 
hoist. 

Be sure to position adapter tabs in exact locations 
shown in shaded areas of Fig. 0-7 and make sure the 
centerline of the door is behind the centerline of the lift 
post for proper weight distribution. 

An additional precaution of using two floor stands 
under the front frame cross member of the Eldorado is 
recommended when heavy mechanical operations are to 


be performed. Be sure to remove these stands before 
attempting to lower the vehicle. 

If a drive-on hoist is used, be sure the center line 
relationship as stated above is also applied (Fig. 0-7). 

When supporting the Eldorado with a floor jack or 
jack stands, the supports should be placed at the sus¬ 
pension lift points or the frame contact lift points. The 
Eldorado should never be supported at the extreme ends 
of the frame or at the center of the frame side rail or 
lifted at the front or rear bumper with anything other 
than the bumper jack provided with the car. 


SERVICE INFORMATION 

Complete instructions for lubrication of the various 
points of the 1972 Cadillacs are described in this section. 

An Engine Oil Change Interval and Viscosity Chart, and 
a Fluid Capacity Chart appear at the end of this section, 


on page 0-20. The Maintenance Schedule, Pages 0-17 
through 0-19, is based upon service at time of engine oil 
change, unless otherwise specified. 
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The recommended engine oil change interval, regard¬ 
less of season, is every 4 months, never to exceed 6,000 
miles. More frequent changes are required with stop and 
go operation, prolonged idling periods, trailer towing, 
dusty road travel, or during extended cold or wet 
climatic conditions. In such cases, an oil change is 
recommended after 2,000 or even 1,000 miles of driving. 

The various points on the chassis that require a 
lubricant are listed in the Maintenance Schedule. Pages 
0-17 through -0-19. Maintenance should be performed 
according to the intervals specified on the Schedule. Use 
factory recommended fluids in the quantities specified. 


1. Front Suspension 

Spherical joints are used on the front suspension 
system at the outer ends of the upper and lower control 
arms, and at the inner and outer steering linkage tie rod 
pivots. 

The front suspension spherical joints should not 
need repacking throughout their entire service life under 
normal driving conditions. At the time of an engine oil 
change, visually inspect all joint seals for any indication 
of damage, such as cuts, tears, ruptures, worn spots, etc. 
If a damaged seal is evident, the seal must be replaced 
and the joint repacked. Special front suspension lubri¬ 
cant is recommended for the repacking operation. 

The procedure for replacing and repacking the upper 
and lower suspension arm spherical joint seals is 
described in Section 3, Notes 25 and 31 for 693 series 
cars and Notes 8, 9 and 11 for all other cars. 

Extended life spherical joints are used at both inner 
and outer tie rod pivots. The only maintenance normally 
required is to inspect the seals for physical damage each 
time the engine oil is changed. If periodic inspection 
reveals a damaged seal, the seal may be replaced and the 
joint repacked as described in Section 9, Note 17. If a 
loose joint is found, replace the joint as described in 
Section 9, Notes 16 and 28. 



2. Engine 

a. Engine Oil Recommendations 

The original factory fill oil will perform satisfactorily 
during the normal change interval specified on the 
Engine Oil Change Interval and Viscosity Chart, Page 
0-20, because this oil meets the specifications for service 
“SE’\ The same chart should also be consulted for 
factory recommendations if additional oil should be 
necessary prior to the normal change interval. 

The use of proper engine oil is the best assurance of 
continued reliability and performance from a Cadillac 
engine. Cadillac does not recommend oils by brand 
name, as assurance of oil quality is the responsibility of 
the refiner. Instead, the factory recommends oils that, 
according to their labels, are intended for service “SE’\ 
Cadillac Servicemen should assist owners in the selection 
of the proper oil that meets the above requirements, as 
well as the proper viscosity number for a particular area 
and season. 

In areas where the temperature seldom drops below 
zero, most 10W or 10W-40 oils are satisfactory for easy 
starting of the engine. When the temperature is fre¬ 
quently near or below zero, a 5W-20 or 5W-30 oil is 
recommended. 

(NOTE: 5W-20 oils are not recommended for 
sustained high speed driving. Non detergent and low 
quality oils are specifically not recommended for any 
type of service.) 

b. Adding Engine Oil (Fig. 0-8) 

Always maintain the correct oil level. Oil should be 
added only when the level reaches the “Add One Quart” 
mark on the dipstick. Do NOT add oil if oil level is 
above the “Add 1 Qt” line, or foaming may result. For 
an accurate check of oil level wait 10 to 15 minutes after 
shutting off engine to allow time for oil to drain back 
into pan. Always check engine oil level when engine is 
hot. 

Engine oil is added by removing the oil filler cap on 
the right rocker arm cover, Fig. 0-8. 



Fig. 0-8 Adding Engine Oil 


Fig. 0-9 Dipstick Locations—693 
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c. Changing Engine Oil 

The crankcase should be drained only after the 
engine has been warmed to normal operating tempera¬ 
ture. The benefits of draining are minimized if the crank¬ 
case is drained when the engine is cold, as some sus¬ 
pended foreign matter will cling to the internal engine 
parts and will not drain with the slower moving colder 
oil. 

The Engine Oil Change Interval and Viscosity Chart, 
Page 0-20, will serve as a guide for the proper oil change 
interval and oil viscosity to be used at the prevailing 
temperature. It is unnecessary to change the oil for the 
occasional unseasonably cold or warm day encountered 
during the fall or spring season. 

The crankcase capacity is 4 quarts (5 quarts on 
Eldorado). Do not add more than 4 quarts except when 
changing oil filter in which case 5 quarts should be used 
(6 quarts on Eldorado). 

The dipstick locations for the Eldorado are shown in 
Fig. 0-9. 

(NOTE: The Eldorado engine has 2 oil pan drain 
plugs which must be opened when changing oil.) 

3. Engine Accessories 

a. Distributor 

The Cadillac distributor is permanently lubricated 
and requires no periodic oiling. However, in the event 
the distributor is disassembled and the shaft or breaker 
plate is removed, the wick in the oil reservoir should be 
moistened with light weight engine oil. 

When the contact point set is changed, the distri¬ 
butor cam lubricator should be rotated 1/2 turn. At the 
second engine tune up, 24,000 miles, the lubricator 
should be replaced. Rotate or replace lubricator with 
each engine tune-up. 

b. Carburetor Air Cleaner 

The carburetor air cleaner, Fig. 0-10, incorporates a 
replaceable paper element. A new air cleaner element 
should be installed every 24,000 miles. More frequent 
replacement of the element may be necessary if the car 
is constantly driven in dusty areas. A visual inspection of 



BREATHER 


Fig. 0-10 Thermae Air Cleaner Assembly 



Fig. 0-11 Engine Oil Filter 

the element is recommended every 12 months or 12,000 
miles, to make certain that it is properly seated and that 
there is no indication of dust leakage. If dirt or damage 
is indicated at time of visual inspection, the element 
should be changed. To replace element, proceed as 
follows: 

1. Remove cover from carburetor air cleaner. 

2. Remove element and discard. 

3. Wipe all dirt from inside air cleaner cover. 

4. Install a new element on air cleaner base, making 
certain that it is properly seated and replace air cleaner 
cover. 

c. Engine Oil Filter (Fig. 0-11) 

The engine oil filter is of the spin-on, full-flow type. 
It is recommended that the filter be replaced at time of 
first engine oil change and every second oil change there¬ 
after. 

The full-flow type oil filter filters 100% of the oil 
delivered by the oil pump. For tills reason, it is very 
important that the recommended oil filter change inter¬ 
vals be followed. 

The oil filter is mounted on the front right side of 
the engine, Fig. 0-11. Access to the filter is gained from 
under the car. Replacement procedure is as follows: 

1. Position car on hoist. 

2. Unscrew filter from base and discard. 

3. Wipe gasket area of base clean. 

4. Place a light film of silicone on top of gasket and 
screw filter on stud of filter base by hand until gasket 
touches filter base. Then tighten element and additional 
2/3 of a turn. 

5. Add 1 quart of oil to engine crankcase, 

(NOTE: If engine oil is changed in conjunction 
with oil filter replacement, add a total of 5 quarts of oil 
to engine crankcase (6 on Eldorado).) 
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6. Operate engine at fast idle and check for oil leaks 
at filter base. 

7. After engine has run for 3 to 4 minutes, stop 
engine and check oil level. 

4. Battery 

The battery electrolyte level should be checked at 
every engine oil change. In warm weather, a check 
should be made at two-week intervals. An electrolyte 
level indicator vent cap is located in the second cell cap 
from the positive battery terminal. 

The indicator cap makes it unnecessary to remove 
ceil vent caps when checking fluid level. A dark (black) 
spot in the center of this vent cap is visible when electro¬ 
lyte is at the normal level. 

* 

If at any time the electrolyte level drops below 
normal, the spot changes from black to an off-white 
color. When an off-white condition is encountered, all 
cell fluids must be adjusted to their correct level. This is 
accomplished by adding colorless, odorless drinking 
water to raise the fluid level to the bottom of the slot in 
each vent-well. 

CAUTION: Do not overfill battery or add any 
substance to fluid except colorless , odorless 
drinking water. 

The Eldorado uses a side terminal battery. When 
replacing battery cables retorque screws to 70 inch- 
pounds. 

CAUTION: Over torquing terminal screws may 
strip threads in terminal or short out battery. Use 
only proper size (3/8 x 16 coarsef 

Keep battery, cable clamps and hold-down bracket 
clean. If necessary, clean with a solution of ammonia 
and water, or baking soda and water. Flush off with 
water and apply petroleum jelly to cable clamps and 
terminals to retard corrosion. 

5. Emission Controls Maintenance 

The Federal Clean Air Act stipulates that it is unlaw¬ 
ful “for any person to remove or render inoperative any 
device or element of design on a motor vehicle in 
compliance with regulations.” A further provision 
stipulates that “the manufacturer shall furnish with each 
new Motor vehicle” . . . “written instructions for the 
maintenance and use of the vehicle or engine by the 
ultimate purchaser as may be reasonable and necessary 
to assure the proper functioning of emission control 
devices and systems.” 

a. Thermae Air Cleaner 

The thermae air cleaner should be inspected to make 
certain that all hoses and ducts are intact and correctly 
installed. Operational function should be checked as 
described in Section 6, Note 94. 

b. Choke 

Choke mechanism should be checked for free oper¬ 
ation. A binding condition may have developed from 


gum formation on the choke shaft or from damage. 
Choke shafts can usually be cleaned without disassembly 
by using X-66 Carburetor Conditioner or equivalent. 

c. Bolts, Carburetor to Manifold 

Carburetor attaching bolts and nuts should be care¬ 
fully adjusted to correct torque to compensate for 
compression of gasket at first 4 months or 6,000 miles 
of vehicle operation only. 

d. Fuel Filter 

A clogged fuel pump filter may restrict fuel flow. 
Replace filter each 12 months or 12,000 miles whichever 
occurs first. 

e. Spark Plugs 

Spark plugs must be replaced at 6,000 miles when 
operating with leaded fuels or at 12,000 miles when 
using unleaded fuels. 

Use of leaded fuels results in lead deposits on spark 
plugs and can cause misfiring. Where misfiring occurs 
prior to 6,000 miles, spark plugs in good condition can 
often be cleaned, tested and reinstalled in an engine with 
acceptable results. 

f. Engine Compression 

Minimum compression recorded in any one cylinder 
should not be less than 70% of highest cylinder. 

This test should be performed to provide reasonable 
assurance that engine condition is sufficiently efficient 
to prevent leakage of unburned gases. 

9- Distributor Points, Cam Lubricator 

Distributor points should be inspected prior to 
performance of tune-up adjustments. Burned or pitted 
points must be replaced. Points in good condition may 
be reused after readjustment and the rotation or installa¬ 
tion of the cam lubricator. New points and cam lubri¬ 
cator should be installed at least every 24,000 miles. 

h. Distributor Cap 

The interior and exterior of the distributor cap 
should be carefully inspected and cleaned to prevent 
misfiring and deterioration. 

i. Spark Plug Wires 

Inspect spark plug wires for evidence of checking or 
cracking of exterior insulation and a tight fit in the 
distributor cap and spark plugs. Exterior of wires should 
be cleaned, any evidence of corrosion on ends removed 
and wire replaced if deteriorated. 

j. Timing, Dwell, Idle Speed 

These adjustments must be performed accurately, 
following the specifications and procedures described in 
Section 6, Notes 37, 38, and 77b. Adjustments must be 
made with test equipment known to be accurate. 

Proper functioning of the carburetor is particularly 
essential to control of emissions. Correct mixtures for 
emission compliance and idle quality have been preset 
by Cadillac. Plastic idle mixture limiters are installed on 
the idle mixture screws to prevent unauthorized adjust¬ 
ment. 
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These idle limiters are not to be removed unless 
made necessary by some major carburetor repair or 
replacement which affects the idle screw adjustment. 
Thereafter, the idle mixture must be readjusted as 
described in Section 6, Note 82, and a new red plastic 
limiter installed. 

k. Thermal Vacuum Switch & Hoses 

The thermal vacuum switch should be tested as 
described in Section 6, Note 31a. Vacuum control hoses 
must be in good condition, correctly installed and fit 
tightly. 

l. Speed Controlled Spark Switch 

This switch should be tested as described in Section 
6, Note 31b. 

m. Evaporation Control System Fuel 
& Vapor Lines 

All fuel and vapor lines and hoses must be in good 
condition with no signs of leakage. Any damaged or 
deteriorated lines or hoses must be replaced. All lines 
should be inspected for proper connections and correct 
routing. 

n. Evaporation Control System Canister 

Check canister for cracks or damage when replacing 
the canister filter. Replace parts as necessary. 

o. Evaporation Canister Filter 

Remove canister and replace filter in lower section 
of canister. 

p. Positive Crankcase Ventilation Valve 

Replace the PCV valve at 24 months or 24,000 mile 
intervals (whichever occurs first). PCV valve hose, when 
removed for valve replacement, should be blown out 
with an air hose to make certain that it is dean. The 
PCV valve should be replaced at 12 months or 12,000 
miles (whichever occurs first) when the vehicle is used 
under the following conditions: 

• Driving in dusty conditions 

• Extensive idling 

• Trailer towing 

• Short trip operation at freezing temperatures 
(engine not thoroughly warmed-up) 

q. Positive Crankcase Ventilation System — 
Hose, Connections and Crankcase 
Ventilating Breather 

The PCV system should be checked for satisfactory 
operation at 12-month or 12,000-mile intervals using a 
tester such as CT-3. 

Cleaning of the crankcase ventilating breather is 
important in order to provide proper crankcase 
breathing. The breather is located on the left rocker arm 
cover. The filtering material in the unit must be cleaned 
with solvent at every oil filter change. Do not oil the 
filtering element. 

r. Air Injection Reactor Pump & 

Engine Drive Belts 

Engine belts must be properly adjusted. A slipping 


* 

belt will not operate the AIR pump satisfactorily. 
Deteriorated belts should be replaced. 

$. Air Injection Reactor System 
Hoses & Connections 

Check AIR system hoses and fittings for loose 
connections and deterioration. Test diverter valve by 
quickly depressing and releasing throttle and holding 
hand under diverter valve exhaust. If exhausted air can 
be felt during engine deceleration, valve is operating 
properly. Inoperative diverter valves should be replaced. 

t. Test Coolant Level 

Engine coolant should be checked for proper level 
and for corrosion protection to at least -40°F and for 
freeze protection to the lowest temperature expected 
during the period of vehicle operation. Each two years 
or 24,000 miles, whichever first occurs, cooling system 
must be drained, flushed and refilled with a new coolant 
solution. See Section 6, Note 4, for additional details on 
cooling system care. 

u. Radiator Core Exterior 

For proper cooling efficiency, the exterior of the 
radiator core and A/C condenser, if so equipped, must 
be kept clean. Light brushing and reverse air flow is 
usually a satisfactory cleaning method. Insects can 
usually be removed with a garden hose using light water 
pressure. 

v. Fuel Cap, Fuel Lines & 

Fuel Tank 

The fuel tank, cap and lines should be inspected for 
road damage which could cause leakage. Inspect fuel cap 
for correct sealing ability and indications of physical 
damage. Replace any damaged or malfunctioning parts. 

w. Automatic Transmission Fluid 

Oil level in the automatic transmission must be 
checked at each engine oil change. Under normal driving 
conditions the transmission fluid should be changed 
every 24,000 miles. Under unusual conditions such as 
constant driving in heavy city traffic during hot weather, 
trailer towing, etc. fluid should be changed at 
12,000-mile intervals. It is important that transmission 
fluid level be maintained at the full mark and not over 
filled. See Section 7, Note 6, for additional details on 
transmission care. 

6. Power Steering 

The steering gear is lubricated by the power steering 
fluid and requires no other lubricant. The fluid level in 
the pump reservoir, Fig. 0-12, should be checked every 
spring and fall after the engine is warm, and the reservoir 
kept filled with special power steering fluid, part number 
1050017, or its equivalent. If the dipstick indicates that 
the fluid level is extremely low, the unit should be 
inspected for leaks and corrected immediately. When 
adding fluid, always use special power steering fluid. 
Refer to Section 9, Note 1, for checking fluid level. 
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Fig, 0-12 Power Steering Reservoir 

7. Power Brakes 

The brake fluid level of both sections of the master 
cylinder, Fig. 0-13 should be checked at every engine oil 
change and every time the brakes are serviced. The reser¬ 
voir cover incorporates a diaphragm that provides a seal 
between the reservoir fluid and the atmosphere to pre¬ 
vent moisture absorption or dust contamination. 

If either the front or rear brake reservoir is found to 
be low, the related hydraulic system should be checked 



Fig. 0-13 Power Brake Reservoir 


for leaks. Then fill the reservoir with Super Heavy Duty 
Brake Fluid, part number 5464831, or equivalent fluids 
conforming to SAE J-1703 specifications, to within 1/8 
inch to 3/8 inch of the reservoir sealing surface. 

Check travel of service brake pedal and the parking 
brake pedal every 4 months never to exceed 6,000 miles. 
Excessive brake pedal travel is an indication of the air in 
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Fig. 0-14 Transmission Oil Level—Except 693 
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the fluid or some other brake system malfunction. 

Service brake pedal travel should not exceed 1-3/4 
inch during normal brake pedal application of approxi¬ 
mately 30 pounds force (2" on Eldorado). The parking 

brake pedal should travel 1-3/4 inch to 2-3/4 inch with 
moderate application (50 pounds force). 

Refer to Section 5 for adjustment procedures should 
either pedal travel be found incorrect, 

8. Air Conditioner Compressor 

The 6 cylinder compressor uses 525 viscosity oil. It 
is important that only the type of oil recommended by 
the compressor manufacturer be used. Refer to Section 
1, Note 46 for lubricating recommendations. 

9. Transmission 

a. Fluid Recommendations 

“DEXRON"’ ® Type Automatic Transmission Fluid 
or fluid of equivalent quality is recommended exclu¬ 
sively for use in Cadillac automatic transmissions. It 
should be used both for adding and refilling. 
“DEXRON” © fluid or its equivalent incorporates addi¬ 
tives not used in regular fluid-additives that are essential 
for satisfactory transmission performance. Fluid of this 
quality is distributed by General Motors and by other oil 
marketers. 

b. Checking Fluid Level 

The transmission dipstick and filler tube is located 
on the right side of the engine (left side on the Eldorado, 
Fig. 0-9). 

Fluid level should be checked at every engine oil 


change. Add fluid, if necessary, until proper level is indi¬ 
cated on dipstick. Proper fluid level is based on 
operating temperature. See Figs. 0-14 and 0-15. At 
normal operating temperature, 1 pint of fluid will 
change the level from the low mark to the full mark on 
the dipstick. 

When checking fluid level, first run engine at 800 
rpm with shift lever in Park “P” position for 1-1/2 
minutes to make certain converter is full. Reduce engine 
speed to slow idle, remove and wipe dipstick, then check 
fluid level. With the engine still running, add fluid 
through dipstick tube to bring fluid to proper level. 

CAUTION: Do not overfill as foaming may 
occur when fluid heats up. If fluid level is too low , 
especially when cold , complete loss of drive may 
result after quick stops . Extremely low fluid levels 
will result in damage to the transmission . 

c. Transmission Fluid Change 

The transmission bottom pan should be drained 
every 24,000 miles and fresh fluid added to obtain the 
proper level on the dipstick. For cars subjected to heavy 
city driving, or in commercial use where the engine is 
regularly idled for prolonged periods, the bottom pan 
should be drained every 12,000 miles. 

1. Remove dipstick from filler tube and insert a 
length of hose secured to a suction gun down the filler 
tube. Remove enough transmission fluid so that bottom 
pan will not overflow when removed. 

2. Raise car and remove bottom pan. Empty pan 
and clean with solvent. 

3. Install bottom pan using a new gasket. 



Fig. 0-15 Transmission Oil Level-693 
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4. Lower car and add 2 quarts of transmission fluid 
through filler tube* 

5. Operate engine at 800 rpm for approximately 
1-1/2 minutes with selector lever in park “F* position. 

6* Reduce engine speed to slow idle and check fluid 
level. Add fluid, if necessary, to bring to proper level, 
Fig. 0-14 and 0-15. 

d. Oil Filter 

The oil intake system incorporates an oil filter in the 
transmission oil sump. The filter must be replaced after 
the first 24,000 miles only, or after a major transmission 
failure. The procedure for removing and installing the 
filter is described in Section 7, Note 6c. 

e. Transmission Linkage 

Lubricate all transmission linkage friction points 
each spring and fall with a grade 3 zinc oxide grease 
(except Eldorado). Lubricate Eldorado linkage with a 
grade 2 lithium soap grease. 

10. Front Wheel Bearings (Except 693) 
Rear Wheel Bearings (693 Only) 

These wheel bearings require repacking and adjusting 
when the brake linings or pads are replaced. When 
repacking these bearings, use a #2 grade lithium high 
melting point wheel bearing grease free from any fillers 
or abrasives. Refer to Section 3, Note 17 for repacking 
procedure. 

11. Differential (Except 693) 

Check the lubricant level in the differential only on 
the first inspection and add lubricant if necessary. The 
differential lubricant level should be within 1/2 inch of 
the lower edge of the filler hole. Each spring and fall, 
inspect differential assembly for external signs of leakage 
and check lubricant level only if leakage is evident. 

Either SAE 90 multi-purpose type gear lubricant 
conforming to M1L-L-2105-B specifications or the con¬ 
trolled differential lubricant can be used for cars 
equipped with the standard differential. Cars equipped 
with the Controlled Differential should use only the 
special lubricant, part number 1050189, or its equiva¬ 
lent, to assure the satisfactory operation of this unit. 

When removing the filler plug, take extreme care not 
to allow any dirt to enter the filler hole. 

Draining and refilling of the differential is necessary 
only when performing service operations inside the 
differential. 

12. Final Drive (693 Only) 

Check the lubricant level in the final drive only at 
the first inspection and add lubricant if necessary. The 
final drive lubricant level should be within 1/2 inch of 
the lower edge of the filler hole. Each spring and fall, 
inspect the final drive assembly for signs of external 
leakage at the output shaft seals and at the pan gasket, 
and check lubricant level only if leakage is evident. 

The factory recommended fluid for the final drive 
assembly is SAE 90 multi-purpose type gear lubricant 
conforming to MIL-L-2105-B specifications. 

When removing the filler plug, take extreme cate not 


to allow any dirt to enter the filler hole. 

Draining and refilling of the final drive is necessary 
only at time of replacement. 

13. Propeller Shaft 

The propeller shaft does not require maintenance on 
a regularly scheduled basis. Whenever the shaft is discon¬ 
nected at the transmission, lubricate the outside 
diameter of the front propeller shaft yoke with 
Automatic Transmission Fluid, and the inside diameter 
with propeller shaft slip yoke lubricant, or an equivalent 
lubricant. 

14. Additional Lubrication Points 

The moveable mechanical parts of the body are 
lubricated during production to insure proper and quiet 
operation. If additional lubrication is required, lubri¬ 
cants should be used according to the directions in 
Section 2 of the Body Service Manual. 

In addition the following points should be lubricated 
as indicated. 

a. Hood Latch Mechanisms 

Every 4 months or 6,000 miles, whichever occurs 
first, lubricate hood latch assembly and hood hinges as 
follows: 

Wipe off any accumulation of dirt or contamination 
on latch parts and apply lubricant to latch striker and 
latch locking plate. Apply light engine oil to pivot points 
in release mechanism, as well as primary and secondary 
latch mechanism. 

b. Hood Hinges 

Lubricate hood hinges. Make hood hinge and latch 
mechanism functional check to assure the assembly is 
working correctly. 

c. Gasoline Tank Filler Door Hinges 

Apply a light coat of zinc oxide grease to all moving 
joints of the gasoline tank filler door hinges each spring 
and fall. 

15. Points Requiring No Lubrication 

No lubrication is required at the generator; water 
pump; propeller shaft bearings; driven wheel bearings; 
upper and lower rear control links; rear springs, shackles, 
or spring liners on Seventy-Five and Commercial chassis; 
starter motor, speedometer cable, as all of these bearings 
are packed with sufficient lubricant at time of assembly. 

Although periodic lubrication is not required, re¬ 
place damaged seals and add special lubricant, if 
required at the following locations: 

a. Front upper and lower suspension arm pivot 
points. 

b. Pitman arm or idler arm pivots. 

c. Tie rod linkage. 
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16. Vibration Complaints and 
Correction 

There are several excitation sources and many re¬ 
sponding systems which may cause an annoying vibra¬ 
tion. The first step is to identify individual vibration 
complaints by systematically classifying them, during a 
road test, into one or more of the following categories: 

(1) car speed sensitive, (2) engine speed sensitive, (3) 
torque (throttle) sensitive, or (4) jounce sensitive. Since 
each of these categories has specific vibrations associated 
with it, this classification will give direction to the 
proper area for analysis of the problem. This will 
eliminate many components that cannot be the cause, 
and will focus attention on only those items that can 
contribute to the specific condition encountered. 

1. Road Test 

Prior to the initial road test, check and adjust the 
tire pressures and install an engine tachometer. Next, 
ride the car with the owner driving and have him point 
out the disturbance with which he is concerned. 

(NOTE: The importance of riding the car with the 
owner cannot be over-emphasized. Before a vibration 
can be corrected, you must know what disturbance the 
owner is objecting to and under what conditions it 
occurs.) 

If the condition is normal, and no corrective work is 
needed, the owner should be told immediately. This 
normalcy can be demonstrated with other vehicles, 
pointing out that similar vehicles have the same con¬ 
dition. 

2. Sensitivity Classification 

Having verified that a vibration problem does exist, 
the first step in correcting the problem is to classify it in 
terms of one or more of the following sensitivity cate¬ 
gories. 

a. Car Speed Sensitive 

Most vibration complaints will be found to be car 
speed sensitive, i.e., the frequency of the excitation 
depends only on the speed of the vehicle. To determine 
if a given problem is car speed sensitive: 

(1) Drive the car in “Drive Left" and record the car 
speed and the engine RPM at which the problem occurs. 

(2) Shift the car into “Drive Right" and again record 
the car speed and the engine RPM at which the problem 
occurs. 

(3) If the problem occurs at the same car speed as 
when the car was in “Drive Left", the vibration is car 
speed sensitive. 

(NOTE: It is possible that two problems could 
occur at the same car speed. Decelerate the engine to the 
RPM obtained in step 1 and check to see that problem 
has disappeared, if it has not, there are two problems, 
one of which occurs at the car speed determined in step 
1, while the second occurs at the engine speed deter¬ 
mined in step 1.) 

b. Engine Speed Sensitive 

Another group of vibration complaints will be found 


to be engine speed sensitive, i.e., the frequency of the 
excitation depends only on the speed of the engine, 
independent of the speed of the vehicle. Hence, to deter¬ 
mine if a given problem is engine speed sensitive: 

(1) Drive the car in “Drive Left" and locate the 
vibration problem. Record the car speed and the engine 
RPM at which the problem occurs. 

(2) Shift the car into “Drive Right" and again locate 
the vibration problem. Record the £ar speed and the 
engine RPM at which the problem occurs. 

(3) If the problem occurs at the same engine speed 
as when the car was in “Drive Left", the vibration is 
engine speed sensitive. 

c. Torque Sensitive 

A torque sensitive problem is one which increases in 
intensity as the torque (power) output of the engine 
increases, i.e., the intensity of the vibration increases as 
the throttle opening is increased. To determine if a given 
problem is torque sensitive: 

(1) Drive the car in “Drive Left" and record the car 
speed and engine RPM at which the problem occurs. 

(2) Observe the condition while varying the throttle 
position. Drive the car with steady throttle, slowly 
increasing to heavy throttle by going up hill or applying 
the brakes while increasing the throttle opening, and 
slowly decreasing to minimum throttle by coasting 
through the vibration speed. 

(3) If the condition becomes more severe as the 
throttle opening is increased, the vibration is torque 
sensitive. 

d. Jounce (or Load) Sensitive 

A jounce (or load) sensitive problem is one which 
varies in intensity as the height of the car changes with 
respect to the surface of the road, i.e., the intensity 
varies as the rear springs are extended or compressed. To 
determine if a given problem is jounce (or load) sensi¬ 
tive: 

(1) Drive the car and observe the condition with 
varying passenger load. 

(2) Alternatively, drive the car over a road that dips 
in such a way that it causes the rear of the car to move 
up and down relative to the surface of the road. Keeping 
a constant throttle, observe the condition. 

(3) If the condition varies depending on the passen¬ 
ger load (or varies as the rear of the car moves up and 
down), the problem is jounce (or load) sensitive. 

e. Multiple Classification 

In the process of classifying vibration problems in 
terms of these four sensitivity categories, you will find 
that many problems fit more than one of the categories. 
Combining these categories into their possible com¬ 
binations, the majority of all vibration problems will fall 
into one of the following “classes" of categories: 

(1) Engine speed sensitive only 

(2) Car speed sensitive only 

(3) Torque sensitive and car speed sensitive 

(4) Torque sensitive and engine speed sensitive 

3. Engine Speed Sensitive Only 

Problems in this class may be duplicated with the car 
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stopped and the transmission in neutral by running the 
engine at the RPM at which the disturbance was felt 
during the road test. All additional appraisals can thus be 
made under this “free engine'’ condition. 

“Free-engine” problems can be due to belts or 
engine driven accessories (power steering pump, genera¬ 
tor, air conditioning compressor, fan, etc.). To isolate 
the offending component, first check the torque on all 
accessory mounting bracket bolts. Also, check the con¬ 
dition and tension of all accessory drive belts. If any 
abnormal conditions are found, correct and re-test for 
the vibration problem. 

Air conditioning compressor problems can be diag¬ 
nosed by turning compressor off and on while the vibra¬ 
tion problem is being experienced. 

If tightening the accessory mounting bolts and 
adjusting the drive belt tensions fails to correct the dis¬ 
turbance, remove accessory drive belts, one at a time, 
tighten the accessory mounting bolts, and re-test for the 
problem. Continue to remove the belts one at a time 
until the offending component is located. 

CAUTION: With the water pump drive belt 
removed , the engine will overheat rapidly; hence , 
this appraisal must be made very quickly. 

4. Car Speed Sensitive Only 

All tire problems are sensitive to car speed only. 
Driveline unbalance or runout is sensitive to car speed at 
the rate of one vibration per revolution (First Order). 
Driveline vibrations at the rate of two or more vibrations 
per revolution, on either “C” cars or Eldorado, are sen¬ 
sitive to both car speed and torque, and should not be 
considered as “car speed sensitive only”. 

(NOTE: Vibration appraisal on the hoist should be 
performed on car speed sensitive problems only. Analy¬ 
sis of torque sensitive problems on stands will very often 
lead to erroneous conclusions, due to the fact that no 
appreciable torque is transmitted when the vehicle’s tires 
are not touching the pavement.) 

CAUTION: This procedure should never be 
attempted on the drive (front) wheels of an 
Eldorado . On these vehicles ; evaluation must be 
done on the road. 

a. Suspension Hop & Tramp (Tire Balance) 

In order to verify Suspension Hop & Tramp as 
excited by tire balance and/or runout, proceed as 
follows: 

(1) Install a complete set of known good wheel, tire 
and brake drum assemblies on the car and re-test on the 
road. 

(NOTE: In all cases when removing the owner’s 
wheels, tires, and brake drums, use care to index mark 
the brake drums to their respective wheel and tire 
assemblies so that they may be reinstalled in their 
original positions.) 

If the problem disappears, then concentrate on the 
tire-and-wheel assemblies as being the cause of the 
problem, and hence proceed to Part B. 11 the problem 
still occurs in the same manner as before, inspect brake 


drums and/or rotors for unbalanced condition, since the 
tire-and-wheel assemblies are obviously not at fault. 

(2) If known good tire, wheel, and drum assemblies 
are not available, place the car on a hoist or jack stand so 
that the rear of the car is supported by the axle, and 
remove the rear tire, wheel, and drum assemblies. Re-test 
the problem speed in the car under these conditions. If 
the disturbance is still present at the problem speed, tires 
are not the problem. If the disturbance cannot be dupli¬ 
cated on the hoist, then the tire, wheel, and drum 
assemblies were at fault and, hence, proceed to step 3. 

CAUTION: This procedure should never be 
attempted on the driving (front) wheels of an 
Eldorado. It is therefore necessary to use the sub¬ 
stitution method on these vehicles. 

(3) Reinstall original tires in their original positions 
and balance all four tire, wheel and drum assemblies. 
Re-test on the road. 

b. Balancing Wheels, Tires and Brake Drums 

Many wheel balancers will adequately balance the 
wheel-tire-brake drum assembly; however, it is the skill 
of the operator that really counts. The operator must be 
well trained on the equipment used. 

c. Checking Tire, Wheel, Brake 
Rotor and Rear Axle Runout 

Excessive runout will cause a vibration which is 
exactly like unbalanced wheels and tires. After balancing 
tires, if a 1st order tire disturbance still exists, check 
runout as follows: 

1. Wheel and Tire Runout 

Follow procedure described in Section 10; Note 4d. 
If the runout cannot be reduced to acceptable values by 
repositioning the tire and wheel, replace the parts at 
fault. Re-test on the road. 

2. Brake Rotor and Axle Shaft Runout 

a. If after checking wheel runout (radial and 
lateral), it is determined that excessive runout is present, 
before replacing wheel, check brake rotor or axle shaft 
for runout with a dial indicator. Refer to Section 5 Note 
15 for specifications on rotor runout. Axle flange runout 
should be less than .006 inch. 

b. If lateral (in-out) wheel runout (wobble) is 
beyond specifications, check brake drum to wheel pads 
(front end) or axle flange (rear end) for lateral runout. 
The dial indicator stem should contact the axle flange or 
drum pads as close as possible to the outboard side of 
the studs. 

d. Suspension Hop and Tramp (Other Than 
Tire Balance) 

If the disturbance is still present, the problem is due 
to a non-uniformity in one or more of the tires. This 
fault is inherent in the tire and cannot be corrected by 
any means other than replacement. The problem which 
remains at this point, however, is to isolate the offending 
tire(s). This may be accomplished by replacing each tire- 
wheel-drum assembly with a known good assembly one 
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at a time and re-testing on the road until the offending 
assembly is located, (if known good “test tires” are not 
available, tires from a known good car with comparable 
tires may be used to isolate the defective tire.) When the 
offending tire is located, replace it, rebalance the entire 
assembly and drive the car for a final road appraisal. 

5. Torque Sensitive and 
Car Speed Sensitive 

The only excitation which is both car speed sensitive 
and torque sensitive is 2nd Order driveline (two vibra¬ 
tions per revolution) on the “C” car or 3rd Order Drive- 
line (three vibrations per revolution) on the Eldorado. 
These problems are caused by improper drive shaft 
angles which are a result of wrong standing height or 
faulty joints. Refer to Section 3, Notes 1 or 18 to check 
standing height. Drive axle joint replacement is described 
in Section 3, Note 35 and 36. 

6. Torque Sensitive and Engine 
Speed Sensitive 

The only excitation which is both engine speed sen¬ 
sitive and torque sensitive is the “firing order” excitation 
(that is, 4th Order for an eight cylinder engine). The 
problems likely to be encountered in this class are as 
follows; 

a. Powerplant “bending” as excited by 4th Order 
Engine. 

b. Exhaust system “bending” as excited by 4th 
Order Engine. (This may include either the crossover 
pipe, exhaust pipe, or tailpipe). 

c. An engine-driven accessory (power steering 
pump, generator, air conditioning compressor, etc.) 
excited by 4th Order Engine. 

Engine driven accessories generally do not present a 
problem if all attachment bolts are torqued to specifica¬ 
tions and all drive belts are adjusted to the proper 
tension. Hence, in order to verify that an engine-driven 
accessory is not the cause of a vibration complaint: 

d. Check installation torques on all attachment 
bolts securing either an accessory to its mounting or the 
mounting to the engine. 

e. Check all drive belts for correct tension. Also 
check the physical condition of the belts. 

f. Visually inspect each accessory to ensure that 
the bracketing installed is complete and properly 
assembled. 

g. The checks outlined above should be performed 
and any irregularities corrected before proceeding. 

h. Powerplant “bending” as excited by 4th Order 
Engine. 

(1) Loosen the top four bolts which attach the trans¬ 
mission to the engine, and reappraise the problem. If this 
is the actual cause of the complaint, the problem should 
now occur at a much lower engine speed than it did 
originally, or be completely eliminated. Retorque bolts 
before proceeding. 

(2) Having thus verified that this is the actual cause 
of the complaint, the following procedures are suggested 
as a means of correction: 

(3) Inspect the vehicle to be sure the entire engine- 
transmission assembly and the exhaust system are not in 
contact with the frame or body. 


(4) Inspect the engine and transmission mounts to 
be sure they have not sagged, failed, or been distorted. 

(5) Check the initial spark advance setting. 

(6) If these inspection procedures reveal any irregu¬ 
larities, correct and re-test on the road. 

i. Exhaust System 

CAUTION: It is often convenient to test for 
exhaust system vibrations by stalling the engine in 
Drive with the brakes applied. However ; a car 
should never be stalled at engine speeds greater 
than 1200-1300 RPM and never for extended 
periods of time , since the transmission may 
overheat. When this method of testing is used, it is 
best done on a hoist, permitting the driveline and 
rear axle to rotate after each appraisal to circulate 
transmission oil Do not use this test method for 
any problem occuring above 1300 RPM. 

When a particular component of the exhaust system, 
such as the exhaust pipe or tailpipe, is suspected of 
causing a vibration problem, it may be verified by the 
following procedure: 

(1) Put the car on a hoist with a helper behind the 
wheel and all doors and windows closed. Next, stall the 
vehicle in “Drive” as described above in the problem 
RPM range, while pressing a metal object (such as a 
wrench or screwdriver) lightly against the suspected 
component. If this component is the cause, it will 
“buzz” or “rattle” against the wrench or screwdriver due 
to its vibratory motion. 

(2) To further verify that the suspected component 
is the cause, pull down rather heavily on that component 
while the driver evaluates the problem RPM range for 
any reduction in the level of the disturbance. This 
method of verification may also be applied on a road 
test by clamping a 5-10 lb, metal weight securely to the 
suspected component. Such a weight will change the 
resonant frequency of the component in question, and 
hence will change the problem speed if it is actually the 
cause. 

(3) To verify disturbances produced by exhaust 
system components which resonate beyond 1300 RPM 
(such as the exhaust crossover), the stall technique 
cannot be used. In these cases, it is best to use the 
weight-and-clamp method together with a road test. 

Having verified that some component of the exhaust 
system is the cause of the problem, the following pro¬ 
cedures should be used to correct the disturbance. 

(4) Since the majority of exhaust system problems 
are due to “bound up” conditions, loosen all joints in 
the entire system, and let the pipes rest on floor stands 
while each clamp and bolt is torqued to specification. 
Refer to Section 8. 

(5) Visually inspect the entire system for sufficient 
clearance of all points, (at least 1/2” in all directions) 
especially those in the direction of engine roll under 
acceleration. 

(6) Visually inspect all exhaust system hangers to 
ensure that there is no metal-to-metal contact. 

(7) Ensure that the end of the tailpipe is not 
directed at the inside surface of the rear bumper, but 
below it. 
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(8) After these procedures have been performed and any irregularities corrected, re-test on the road. 


PREVENTIVE MAINTENANCE 


17. Periodic Preventive Maintenance 

Operations 

a. Cooling System 

Flush every 24 months or 24,000 miles, whichever 
occurs first, with clear water and add ethylene glycol 
base coolant. Refer to Section 6, Note 6, for informa¬ 
tion on the preparation of the cooling system for cold 
weather. 

Replace radiator and heater hoses every two years 
or 24,000 miles, whichever occurs first. 

(NOTE: Supplemental inhibitors or additives 
claiming to provide increased cooling capability that 
have not been specifically approved by CM are not 
recommended for addition to the cooling system. These 
additives may be detrimental to the efficient operation 
of the system, and they represent an unnecessary 
operating expense.) 


b. Fuel Filter 

Replace fuel filter every 12 months or 12,000 mites. 

c. Engine Oil Filter 

Replace filter at time of first oil change and every 
other oil change thereafter. 

d. Air Conditioner 

Each spring and fall: 

1. Clean out insects and dirt from condenser. 

2. Check compressor belt tension, Section 6, Note 

10 . 

3. Check overall performance of air conditioner. 

4. Check sight glass for full charge of refrigerant. 

5. Leak test system for refrigerant and oil leaks. 

For complete air conditioner maintenance, see 

Section 1, Note 44. 


MAINTENANCE SERVICE AND SCHEDULE 


A program of preventive maintenance is an essential 
part of vehicle operation. The proper care and main¬ 
tenance of a new Cadillac as set forth in the Cadillac 
Owner’s Manual will preserve an owner’s investment, 
avoid expensive repairs and will ultimately result in 
lasting satisfaction for the Cadillac owner. When new 
Cadillac cars are brought in for service, the suggested 
inspections and maintenance services as listed below 
should be performed by the serviceman. These inspec¬ 
tion and maintenance services are those which 
experience and testing have shown to be the most likely 
needed services at that particular mileage or time interval 
for an average owner. However, driving habits, driving 
conditions, geographical locations and climatic condi¬ 


tions all influence maintenance requirements. 

In addition to these maintenance services, some com¬ 
ponents of the vehicle may require periodic maintenance 
depending upon usage. 

The Cadillac serviceman should also recommend 
additional items of maintenance based on conditions 
such as local weather, owner driving habits, and factory 
service bulletins. 

The maintenance schedule outlined on pages 0-17 
through 0-19 will provide the serviceman with an 
excellent reference for seasonal maintenance recom¬ 
mendations as well as regular inspections and main¬ 
tenance services. 

» 


MAINTENANCE SCHEDULE 


INTERVAL 

SERVICE TO BE PERFORMED 

Every 4 months, never to 
exceed 6,000 miles 

Change engine oil. Oil change may be required every 2 months or 3,000 miles if car is 
driven under severe operating conditions. 

Clean crankcase ventilating breather on left rocker arm cover. 

Inspect front and rear suspension and steering linkage. Replace damaged seals and add 
special lubricant if required. 

Check power steering lines and hoses for leaks, deterioration and chafing. 

Check tires for damage, wear and proper inflation. Check condition of wheels. 

Check underside of car for excess dirt (mud, gravel, tar, etc.) paying particular atten¬ 
tion to propeller shaft, wheels, brake drums and disc brake components. 

Set idle speed, ignition timing, and dwell. 

Check brake fluid level. 

Check brake lines for leaks. Inspect brake hoses for cracking, abrasions, cuts or tears in 
the outer covering. 

Check brake pedals (parking and service) for travel. 

Check battery electroylyle level. 

Check transmission fluid level. 
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MAINTENANCE SCHEDULE (Cont’d) 

INTERVAL SERVICE TO BE PERFORMED 

Every 4 months, never to Check power steering fluid level 
exceed 6,000 miles Check coolant level in overflow reservoir. 

(Cont’d.) Check for fuel, water and oil leaks. 

Check items affecting vehicle emission control and related parts at first oil change. 
Inspect complete exhaust system for broken or damaged parts, deterioration, broken 
seams or loose connections which may cause leaks. Replace or adjust as required. 
Whenever a new muffler is installed, all pipes and resonators rearward of that 
muffler should be replaced. 

Wipe off any accumulation of dirt or contamination on hood latch parts and apply 
lithium grease to latch pilot bolts and latch locking plate. Apply light engine oil to 
all pivot points in release mechanism, as well as primary and secondary latch 
mechanisms. Check operation of hood latches . 

Apply a few drops of light oil to all moving joints of the hood hinges. 

Apply lithium grease to hood bumpers, front and rear. 

Check all engine drive belts. Adjust if necessary, at first oil change. 

Check choke for free operation. 

Check operation of thermae air cleaner. 

Clean radiator core exterior. 

Torque carburetor to intake manifold bolts at first oil change. 

Every 6 months Check coolant level and maintain freeze protection. 

At first oil change and Change engine oil filter. 

every second oil change 

thereafter 

Every 6,000 miles Rotate tires. Tire rotation may be required more frequently on Eldorado (4,000 miles) 

if car is driven under extreme operating conditions. 

Replace spark plugs (if leaded fuels are used). 

Check brake linings for wear at first 6,000 miles. 

Every 12 months or Check brake linings for wear. 

12,000 miles Inspect parking brake cables for wear and binding. Lubricate cables every 6 months 

after the first inspection. 

Clean, inspect or replace, if necessary, crankcase ventilation system hose, fittings and 
attaching parts. 

Check speed controlled spark system for proper operation. 

Check thermal vacuum switch for proper operation. 

Inspect spark plug wires (beginning at 24 months or 24,000 miles). 

Replace spark plugs (if unleaded fuels are used). 

Inspect distributor points. 

Rotate distributor cam lubricator 1/2 turn. Apply cam lubricant. 

Change fuel filter. 

Inspect carburetor air cleaner elements. Replace if necessary. 

Tighten rocker arm cover screws. 

Check headlight aim . 

Check throttle linkage for damaged or missing parts, interference or binding. 

Check operation of washer fluid monitor. 

Torque body bolts to specification. 

Every 24,000 miles > Drain transmission pan and add fresh DEXRON® type Automatic Transmission 

Fluid or fluid of equivalent quality. Fluid change may be required at 12,000 miles 
* if car is driven under severe operating conditions. 

Replace transmission filter after the first 24,000 miles, or in any case of major trans¬ 
mission failure. 

Every 24 months or Replace carburetor air cleaner element. More frequent replacement may be necessary 
24,000 miles if vehicle is driven in dusty areas. 
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MAINTENANCE SCHEDULE (Cont’d) 


INTERVAL 

SERVICE TO BE PERFORMED 

Every 24 months 
or 24,000 miles 
(Cont’d.) 

Clean and oil clock. 

Replace positive crankcase ventilation valve. 

Replace radiator and heater hoses. 

Flush cooling system and refill with ethylene glycol base coolant solution. 

Replace distributor points and cam lubricator. 

Clean distributor cap and wires. 

Inspect AIR system hoses and connections. 

Check all engine drive belts. Adjust as necessary. 

Replace filter in carbon canister and inspect canister. 

Inspect evaporative loss control system for leaks. 

Inspect fuel tank, cap and lines for leaks. 

Check engine compression. 

As required 

Wheel alignment and balance. 

Every spring and fall 

Lubricate accelerator linkage. 

Check transmission for leaks and lubricate linkage. 

Check and open muffler and resonator drain holes. 

Check rear axle assembly for leaks (all except Eldorado). 

Check final drive assembly for leaks (Eldorado only). 

Inspect and open body and door drain holes. 

Test cooling system for leaks and coolant for freeze protection. 

Leak test and check complete operation of air conditioning system. 

Check lap belts, shoulder belts, buckles, retractors and anchors for loose connections 
and damage. 

Check operation of windshield wipers and washers. Replace wiper blades if necessary. 
Check operation of seat back latches. 

Check rear view mirrors and sun visors to make certain that friction joints are properly 
adjusted. 

Adjust mirror so that it does not interfere with right hand sun visor when it is lowered. 
Check choke operation. 

Clean battery terminals and clamps. 

Check operation of defroster. 

Lubricate door hinges, etc. Check operation of all door latches. 

Lubricate fuel filler door. 

Check engine for oil leaks. 

Check condition of radiator and heater hoses and replace as necessary. 

Check operation of engine and water temperature warning lights. 

Check all exterior and interior lighting. 
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ENGINE OIL CHANGE INTERVAL AND VISCOSITY CHART 


ENGINE OIL RECOMMENDATION 

Use only high quality oils intended for service “SE”. 
The chart below will serve as a guide for selecting 
proper oil viscosity. Change oil every 4 months never 
to exceed 6,000 miles. 

Change oil each 2 months or 3,000 miles, whichever 
occurs first, under the following conditions: Driving 
in dusty areas, trailer towing, extensive idling, short 
trip operation (engine not thoroughly warmed up). 

OIL VISCOSITY PRECAUTIONS 

SAE 5W-20 oils are not recommended for sustained 
high-speed driving. 

SAE 30 oils may be used at temperatures above 40° F. 

Recommended SAE Viscosity Number 




20W, 10W-30, 10W-40, 20W-40 



10W, 5W-30, 10W-30, 10W-40 


5W-20, 5W-30 
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Temperature range anticipated before next oil change, °F. 

FLUID CAPACITIES 


All Series Unless Otherwise Noted 

U.S. Measure 

Imperial Measure 

Engine Crankcase 



All (Except Eldorado) 

4 Quarts 

3-1/4 Quarts ! 

Eldorado Only 

5 Quarts 

4-1/4 Quarts 

When Filter is Changed 



All (Except Eldorado) 

5 Quarts 

4-1/4 Quarts 

Eldorado Only 

6 Quarts 

5 Quarts 

Cooling System 



With Air Conditioning* 

21.8 Quarts 

18-1/4 Quarts 

With Heater Only* 

21.3 Quarts 

18 Quarts 

75 Series Only 

24.8 Quarts 

20-3/4 Quarts 

Air Conditioner - Refrigerant 12 

4 Pounds 

4 Pounds 

75 Series Only 

5-1/4 Pounds 

5-1/4 Pounds 

Air Conditioner Compressor Oil - 



525 Viscosity 

10-1/2 Fluid Ounces 

8-3/4 Ounces 

75 Series Only 

13-1/2 Fluid Ounces 

11-1/4 Ounces 

Rear Axle (Except Eldorado) 

5 Pints 

4-1/2 Pints 

Final Drive (Eldorado only) 

4 Pints 

3-1/3 Pints 

1 Gasoline Tank (All Series) 

27.5 Gallons (Approx) 

23 Gallons (Approx.) 

Turbo-Hydra-matic Transmission 
(Except 693) 



Dry 

12 Quarts, 1 Pint 

10 Quarts 

Pan and Filter Removed 

8 Pints, 3 Ounces 

6 3/4 Pints 

(Eldorado only) 



Dry 

13 Quarts, 1 Pint 

10-3/4 Quarts 

Pan and Filter Removed 

11 Pints, 9 Ounces 

9-1 /2 Pints 


♦Capacity is increased 2 quarts (1-1/2 Imperial quarts) on cars with trailer towing package or H.D. cooling. 
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FACTORY RECOMMENDED FLUIDS 


Unit 

Fluid Recommendations 

Engine Oil 

Oils which, according to the label, are intended for service, “SE”. 

T ransmission 

“DEXRON” © type Automatic Transmission Fluid, part number 1050568, or other 
equivalent quality fluids. 

Brake System 

Super Fleavy duty Brake Fluid, part number 5464831, or brake fluids conforming to 
SAE J-1703 Specifications (SAE 70-R3 may also be used). 

Differential (except 693) 
Final Drive (693 only) 

SAE 80 or SAE 90 GL-5 gear lubricant conforming to MIL-L-2105-B specifications. 

Controlled Differential 

Special rear axle lubricant, part number 1050189, or its equivalent. 

Power Steering System 

Special power steering fluid, part number 1050017, or its equivalent. 

Steering and Ball Joints 

Special steering linkage and front suspension joint lubricant, part number 1050411, or 
its equivalent. 

Propeller Shaft Front Slip 
Yoke (Fleetwood 
Seventy-Five Sedans and 
Limousines and Com¬ 
mercial Chassis) 

Transmission fluid. 

Propeller Shaft Slip Yoke 
(681,682,683) 

Outside diameter with transmission fluid. Inside diameter with synthetic oil seal lubri¬ 
cant, part number 1050169, or its equivalent. 

Battery 

Colorless, odorless, drinking water. 

Radiator 

Ethylene glycol base, anti-freeze coolant (50-50 mixture with water). 

Engine Fuel 

“No-Lead”, “Low-Lead” or regular grade gasoline having a research octane number of 
91 or higher. 

Air Conditioning System 
Lubricant 

525 viscosity refrigeration oil. 


Refrigerant 


Refrigerant “12”. 
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DIAGNOSIS OF PROBLEMS-FRONT A/C—ALL SERIES 


1. How to Isolate the Problem 

During diagnosis it is important to remember that 
the 1972 air conditioning and heating system is essen¬ 
tially the same as the 1971 system. However, both the 
1971 and 1972 systems are functionally different than 
earlier models in the following manner: 

1. Low blower continues to operate in heater mode 
when in the “OFF"' position at all times except when 
both the engine and the car’s interior are cold. 

2. The “BI-LEVEL” lever setting provides both 


upper and lower level air simultaneously, otherwise, it 
operates the same as the “AUTO 1 " position with changes 
in discharge temperatures and blower speeds. It has the 
same function as the “FOG"’ setting in the 1971 model. 

3. The “DEF" lever setting is the same as the 1971 
“ICE” position providing fixed high blower air from the 
defroster outlets and a bleed out the heater outlet. 
Otherwise, it operates similar to “HI,” in that the air 
temperature varies depending on the position of the 
programmer and blower speed remains at fixed high. 

To diagnose an air conditioner problem in the 
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Fig. 1-1 A/C Diagnosis Areas 
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shortest time and with the least effort, it is essential to 
follow a logical service procedure. Time spent in con¬ 
ducting a system functional performance test and 
analyzing the defect in order to isolate it to a specific 
control function area will be repaid in reduced repair 
time. A recommended diagnosis procedure follows: 

STEP 1 - Attempt to get an accurate, detailed 
description of the owner’s complaint in writing on the 
repair order. "A/C inop.” or “erratic operation” do not 
provide much information to the repairman* 

STEP 2 - To confirm the system defect make a brief 
check of system operation by sitting in the car and 
operating the controls, with the engine warmed up and 
running at 1000 RPM or higher, in the following 
sequence: 


AUTOMATIC TEMPERATURE 
CONTROL FUNCTIONAL TEST 

CONTROL 

SETTING 

SYSTEM SHOULD OPERATE 

AS FOLLOWS: 

“DEF” 
DIAL @ 85 

Air should be delivered out of de¬ 
froster outlets at a fixed high blower 
speed. Some floor bleed out heater. 

“BILEVEL” 
DIAL @ 75° 

Air should be delivered from both the 
.A/C and heater outlets at a reduced 
blower speed. Only a small portion of 
air will come out the defroster outlet. 

“HI” 

DIAL @65° 

Air should be delivered out the A/C 
outlets at a fixed high blower speed 
and cool to cold temperature. The re¬ 
circulating air door should open(blower 
noise increases). Door movement will 
be slow because of vacuum delay plug. 

“AUTO” 
DIAL @ 65° 

After 45 seconds the A/C discharge air 
should drop to 50°F or lower (may be 
slightly higher in 90°F or above ambi¬ 
ents). Recirc air door should close 
(noise level will drop). 

‘“AUTO” 
DIAL @ 85° 

Blower speeds should drop (Hi - M 3 - 
M 2 - Mi - etc.) and discharge air 
temperature should increase. De¬ 
pending on the temperature in the 
work area, the air delivery mode should 
change from the A/C outlets to the 
heater outlets. 

“LO” 

DIAL @85° 

Air should be delivered at a fixed low 
blower speed. 

“VENT” 
DIAL @85° 

Air should be discharged from the A/C 
outlets at a fixed low blower speed. 
The A/C compressor should not oper¬ 
ate. 

“OFF” 
DIAL @65° 

Air should be discharged out the 
heater outlet at a fixed low blower 
speed. No A/C compressor operation. 


During the above tests, be sure to note the fol¬ 
lowing: 

a. Check to assure that air delivery is not^ coming 
from both the A/C and heater outlets when only one 


mode is indicated. A split air delivery is indicative of a 
vacuum leak. 

b. Note whether program events (air delivery mode 
change, blower speed change, recirc air, etc.) occur with¬ 
out change in discharge air temperature. This would 
indicate the programmer is operating without moving 
the temperature air door. Check the air mix door link to 
programmer connection. 

c. If neither the program events nor the discharge 
air temperature change, a faulty vacuum or electrical 
signal to the programmer or a programmer malfunction 
is indicated. 

d. Failure of a specific vacuum operated door 
function could indicate a vacuum disconnect of the 
vacuum diaphragm at that door. See illustrations for 
locations of the different function doors. 

STEP 3 - Perform the easiest checks first! A simple, 
visual inspection of the easily accessible underhood and 
instrument panel electrical and vacuum connections will, 
in many instances, reveal the defect on the spot. The 
areas indicated in Fig. 1-1 can be inspected without 
removing any car parts: 

STEP 4 - Based on information gained during the 
functional test performed in step 2 , try to relate the 
problem to one of the following areas: 

1. Temperature Control Problems 

2. Blower Control Problems 

3. Auxiliary Vacuum Problems 

4. Refrigeration System Problems 

Once a problem has been isolated to one of the areas 
listed above, refer to that diagnosis section on the fol¬ 
lowing pages. Diagnosis, charts and Control Circuit 
illustrations are provided. It is of special importance to 
be familiar with the general description of the major 
sections of the system as presented in the Theory of 
Operation section beginning on page 1-16. 

STEP 5 - After the problem has been properly 
diagnosed and the repair made, it is important to run 
through the brief check listed in Step 2 in order to 
assure that the system is now performing correctly. 

2. Temperature Control Problem 
Diagnosis 

The temperature control circuit consists of the com¬ 
ponents shown in Fig. 1-2. The primary function of the 
temperature control circuit is to determine the correct 
temperature of the air to be discharged into the pas¬ 
senger compartment and to set the air mix door position 
to accomplish that function. The signal used for this 
purpose (vacuum to position the programmer vacuum 
motor) is also used in the blower speed control circuit, 
and the auxiliary vacuum function circuit. Those uses 
may be disregarded when dealing with problems which 
relate only to the temperature control circuit. 

Examples of temperature * control problems are: 
“System operates at maximum air conditioning (no 
heat) or only at maximum heating (no air condi¬ 
tioning)”, “Temperature dial does not provide comfort”, 
“Poor heating or poor cooling”. Blower cycling and 
mode cycling are also caused by a malfunction in the 
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temperature control circuit. For a brief, detailed expla¬ 
nation of how the temperature control circuit operates, 
refer to the operation section on page 1-24. 

It is important to separate temperature control 
circuit problems from refrigeration or heater circuit 
problems. If the complaint is “poor” or “no” heating or 
cooling and the programmer moves to both extremes of 
travel with the air mix door and program functions 
known to follow, the problem probably lies in the re¬ 
frigerant or heater water circuits. Refer to that section 
on page 1-21. 

Many temperature control problems result from 
poor electrical or vacuum line connections. The fol¬ 
lowing relationships may aid diagnosis: 

• A disconnected sensor or temperature dial 
interrupts the electrical signal and drives the programmer 
to maximum heating. 

• A poor sensor connection adds resistance to the 
sensor string driving the system hotter. 

• An open am plifi er power feed eliminates the 
output signal and drives the programmer to maximum 
heating. 


• A disconnected transducer lead drives the pro¬ 
grammer to maximum heating. 

• A disconnected vacuum hose supplying the 
vacuum checking relay actuating nipple will lock the 
relay in an intermediate position. 

• A disconnected vacuum hose in the transducer - 
programmer vacuum motor line will drive the system to 
maximum cooling. 

• A leak in the auxiliary vacuum circuit may 
reduce the transducer vacuum supply level below control 
requirements, causing an “off-calibration” or “poor 
heating” type of complaint. 

• A loss of supply vacuum usually results in cold 
air flow on the floor. 

Diagnosis of most of the problems encountered in 
the temperature control circuit will be greatly aided by 
use of tester, J-23678. Information on how to usq the 
A.T.C. Tester appears at the end of this section. (Instru¬ 
ctions also accompany the tester.) 

Specific problems and probable causes are as 
follows: 
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SYSTEM OPERATES ONLY AT MAXIMUM AIR CONDITIONING 1 

This can be a vacuum or electrical problem. The problem can be separated into problems of erroneous signal 
external to the programmer or internal programmer malfunctions. With the system operating, disconnect the 
programmer electrical connector, and observe the programmer movement through the slot at the bottom of the 
programmer cover. If the programmer remains in the maximum air conditioner position, remove the multiple 
vacuum connector and check for supply vacuum at the black hose. If no (or low) vacuum supply, check for leaks or 
disconnects in vacuum hose assembly. If vacuum supply is okay, programmer is malfunctioning. Remove 
programmer cover and inspect for obvious disconnects. If no programmer defect is obvious, use tester J-23678 to 
analyze and correct problem. 

If the programmer moved to the maximum heater position when the electrical connector was removed, the 
defect is external to the programmer. Check the following items: 

1. Shorted in-car sensor or ambient sensor. 

2. Shorted or miscalibrated temperature dial. 

3. A short in the sensor circuit of the wiring harness. 

SYSTEM OPERATES ONLY AT MAXIMUM HEATING 

This is usually an electrical problem. Problems outside of the programmer can generally be separated from 
internal programmer malfunctions. To do this, set the temperature dial to 65° and the control lever to the “Vent” 
position with the system operating. Observe the programmer through the slot located in the lower half of the 
programmer cover to see if the programmer now moves to the maximum air conditioning position. If the program¬ 
mer does move, the problem is one of the following areas: 

1. Disconnected or defective in-car sensor. 

2. Disconnected or defective ambient sensor. 

3. Open circuit or backed-out terminal in the wiring harness sensor string circuit. 

4. Disconnected or back-out terminal in the 3-way connector located under the instrument panel on the R.H. 
side of car near the programmer. 

If the programmer did not move when the control was put to “Vent”, the problem lies in one of the following 
areas: 

1. Disconnected or defective temperature dial. 

2. Disconnect or open in ground circuit (black wire) between control head and programmer. 

3. No electrical power to programmer (yellow wire). 

4. No ground at amplifier. 

5. Defect within programmer assembly. 

Use Tester, J-23678, to analyze and correct the above problems. 

SYSTEM FLUCTUATES BLOWER SPEEDS and/or MODE SHIFTS DURING ACCELERATION 

1. Defective vacuum checking relay (inside programmer). 

2. Leaking programmer vacuum motor. 

It is possible to distinguish between the two above items. With the system operating and the programmer cover 
removed, reinstall the vacuum and electrical connectors, and perform the following steps: 

a. Remove the programmer electrical connector to force the programmer to maximum heating (full vacuum). 

b. Remove the vacuum hose assembly connector. The programmer should remain in the maximum heat 
position. If it does not, repeat Step a, and then pinch the programmer vacuum motor supply hose with a pair of 
needle-nose pliers. If the programmer still moves, the vacuum motor is leaking. If the programmer does not move, 
the checking relay is defective. 

c. If the original complaint was mode shifts without blower change, the check valve portion of the checking 
relay is probably defective. 

DIAL SETTING DOES NOT PROVIDE COMFORT 

The best approach to solving problems of the “off calibration” variety, is to use Tester, J-23678, to check and 
reset calibration on all^of the following parts: 

1. The temperature dial. 

2. The feedback potentiometer in the programmer. 

3. The temperature door link adjustment. 

4. The sensor string. 

(NOTE: Check to assure that in-car sensor aspirator hose is attached at both the in-car sensor and the aspirator 
and not kinked in routing.) 

Refer to the instruction sheet included with the Tester or the section on System Adjustments for procedures on 
checking and calibrating the above items (Page 1-88). 
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Fig. 1-3 Resistance Graph of Sensors 


BLOWER CYCLING AND MODE CYCLING 

Erratic system performance may be caused by poor electrical connections, “cold” solder joints, or a defective 
sensor or amplifier. The problem may be intermittent and occur from the shock of going over road bumps. Such a 
problem may be accompanied by a clicking or buzzing of the transducer. To isolate the problem area, “rap” the 
areas around the sensors, control head, and programmer, and shake the wires attached to those areas. Listen for 
buzzing or clicking of the transducer. If the problem cannot be pinpointed by transducer buzzing, remove the 
programmer cover, (reinstall the vacuum and electrical connectors) and attach a good voltmeter to the transducer 
output terminal (grey wire). Repeat the rapping and wire shaking, and observe the voltmeter for violent, erratic 
voltage fluctuations. Replacement of parts or resoldering of terminals may be necessary. The sensors may be 
individually checked to the sensor resistance curve, Fig. 1-3. 

(NOTE: Some system cycling may also occur and is normal if the temperature dial is moved in large increments. 
Instruct owner of this, and explain system operation.) 
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INSUFFICIENT HEATING OR COOLING 

This problem may be caused by a control system malfunction or by the refrigerant or heater systems. Determine 
first which area to pursue: 

1 . Check for compressor clutch actuation (no cooling). If not operating, refer to Note 6 for diagnosis of low 
refrigerant detection system. 

2. Check for clear sight glass and cold suction line (no cooling). 

3. Check engine coolant level (no heating). 

4. Check temperature of heater hoses by feel with engine hot to see if hot water is entering the heater core (no 
heating). 

5. Check for proper air flow at the “Auto” and “Hi” lever settings. (Improper air flow may be a blower relay 
problem, a blocked air passage, or a disconnected air hose.) 

If a refrigeration problem exists, refer to the refrigeration diagnosis section on page 1-11. If the problem appears 
to-be caused by the temperature control system, locate problem area using Tester, J-23678, or as specified elsewhere 
in this section. Also check air mix door link adjustments. 


BLOWER SPEEDS AND MODE SHIFT OCCURS WITHOUT TEMPERATURE CHANGE 
Check connection of air mix door link to programmer shaft and to air door crankarm. 


3. Blower Control Circuit Problem 
Diagnosis 

The components and electrical circuits that make up 

the blower control circuit are shown in Fig. 1-4. Blower 
control can be divided into two separate categories, 
blower lurn-on and blower speed control. Blower turn¬ 
on is accomplished when a ground path is completed for 
either the “Lo” relay coil or the “Auto" relay coil. 
Relay coil grounds are completed by (a) the heater turn¬ 
on switch which provides delay for heater water 
warm-up in winter operation, (b) the in-car switch which 
provides immediate turn-on in summer operation, or (c) 

Blower Control Circuit Problem Diagnosis 


SYSTEM OPERATES ONLY AT LOW BLOWER 

1 . Electrical disconnect at “Auto” blower relay. 

2. Failed “Auto” blower relay. 

3. Backed-out terminal or poor connection at six-way connector (located near programmer), at programmer, or 
at control head. Trace “Auto” blower circuit using electrical wiring diagram, Fig. 14 or 142. 

4. Open in “Auto” blower circuit wiring. 

Refer to wiring diagram. Fig. 1-54. 


NO BLOWER OPERATION IN ANY LEVER SETTING 

1. Electrical disconnect at blower motor or at radio capacitor in series with blower feed. 

2. Blown or defective 15 amp. A/C-heater fuse. 

3. Stalled blower motor. 

4. Open circuit in wiring harness to blower motor. 

5. Disconnect at six-way connector (near programmer). 


manual override in the “Vent” and “Def” settings. 
Blower speed control is accomplished by actuating only 
the low blower relay in the “Off”, “Vent”, and “Lo” 
positions, by selective use of the resistors on the blower 
circuit board in the “Auto” and “Bi-Level” lever 
settings, or by a high blower override circuit in the “Hi” 
and “Def' lever positions. It should be noted that the 
system air doors are always positioned to allow delivery 
of air into the passenger compartment. Particulars of the 
blower control circuit are explained in more detail in the 
theory of operation section on page 1-24. Problem 
descriptions and probable causes are listed in the fol¬ 
lowing diagnosis chart: 
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1. Disconnect at “Low” blower relay. 

2. Failed “Lo” blower relay. 

3. Open low speed resistor on programmer. 

4. Backed-out terminal or poor connection at six-way connector (located near programmer) or at programmer. 
Trace low blower circuit using electrical wiring diagram. Fig. 141. 

5. Open in low blower circuit wiring. Rever to wiring diagram, Fig. 1 -54. 


OPERATES AT LOW BLOWER ONLY EXCEPT IN “HP AND “DEF” 


1 . Defect in programmer wiper contacts or board. 

2. Backed-out terminal or misconnect at programmer electrical connector. 

3. Open in programmer internal wiring. 


BLOWER OPERATION ONLY IN “HP OR “DEF” 


1 . Electrical disconnect at programmer (system will also operate only at maximum heat). 


BLOWER SPEED VARIES IN “HP AND “DEF” 


1. Defective wipers or board in control head circuit board switch. 

2. Open in control head wiring harness. 

3. Open in by-pass circuit in wiring harness (refer to electrical circuit diagram, Fig. 1 -54). 


BLOWER OPERATES WITH IGNITION OFF 


1 . Defective blower relay (closed contacts). 


BLOWER SPEEDS SKIPPED IN “AUTO” SETTING 


1. Open resistor on programmer blower circuit board. 


NO HEATER TURN-ON IN COLD WEATHER EXCEPT IN “VENT” AND “DEF” 


1 . Electrical disconnect at heater turn-on switch (located at front of R.H. cylinder head). 

2. Defective heater turn-on switch (will not close). Check by grounding switch feed wire. 

3. If problem persists, refer to electrical circuit diagrams for wiring discontinuity. w 

NOTE: If problem does not occur in garage, it is probable that the system is turned on by 
the in-car sensor. Disconnect control head electrical connector to disarm the in-car switch. If the 
blower turns off (with the engine warmed up), ground the heater turn-on switch feed wire. If 
the blower now turns on (in low blower speed), the heater switch is probably defective. 


IMMEDIATE HEATER TURN-ON IN COLD WEATHER 


1. Defective (closed) heater turn-on switch (remove and check cold). 

2. Defective (closed) in-car switch. 

3. If problem persists, refer to electrical circuit diagram, and trace wiring continuity. 


A/C DELAYED IN HOT WEATHER UNTIL ENGINE WARMS UP 
(UNLESS CONTROL LEVER IS IN “VENT” OR “DEF” 


1. Defective (open) in-car switch. 

2 . Open in control head wiring harness (in-car switch circuit). 

3. If problem persists, check wiring continuity in the in-car switch circuit. Refer to the wiring 
diagram, Fig. 1-4. 
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4. Auxiliary Vacuum Problem 
Diagnosis 

Auxiliary vacuum functions are defined as those 
vacuum circuits in the automatic temperature control 
system which do not affect the temperature of discharge 
air. Specifically that would include all vacuum functions 
except the transducer, relay portion of the vacuum 
checking relay, and the programmer vacuum motor. 
Included in this section is one auxiliary electrical circuit, 
the compressor actuation circuit. A list of the auxiliary 
circuits is as follows: 

1. Upper mode door vacuum circuit. 

2. Lower mode door vacuum circuit. 

3. Defroster bleed vacuum circuit. 

4. Defroster door vacuum circuit. 

5. Recirc door vacuum circuit. 

6 . Heater water valve vacuum circuit. 

7. Auxiliary vacuum circuit check valve. 

8 . Compressor electrical circuit. 

Refer to the controls portion of the theory of oper¬ 


ation section for a brief explanation of each function 
and separate circuit diagrams. 

Because of the relative simplicity of each of the 
auxiliary vacuum circuits, the best diagnostic aid will be 
a clear understanding of the type of problem or 
complaint which would result from a malfunction in any 
of the individual circuits. Once the problem has been 
isolated to a specific circuit, diagnosis will generally 
consist of checking vacuum connections at one or two 
points. The following chart presents the types of prob¬ 
lems most likely to be encountered in each of the 
auxiliary circuits. For more complex problems a 
piocedure to completely qualify the vacuum system is 
presented in the last block of the diagnosis chart. 

It should be noted that because of the inter¬ 
relationship of the vacuum circuits, a leak in one circuit 
may reduce the vacuum supply to another circuit suffi¬ 
ciently to cause a malfunction of the second circuit. For 
example, a water valve hose disconnected may prevent 
the mode doors from moving full travel causing a split 
mode condition. 


UPPER AND LOWER MODE DOOR ACTUATION PROBLEMS 


The most likely malfunctions would be “no air conditioner operation” and “split mode operation”. Vacuum is 
required to get air conditioner mode. Check the hose connections at the mode door upper and lower vacuum 
actuators. Split modes may occur because of malfunctions in either the upper or lower door circuit, or because of 


leaks in other auxiliary vacuum circuits. It is recommended that the external vacuum circuit test procedure listed 
later be used to isolate mode door vacuum problems. 


DEFROSTER BLEED PROBLEMS 


Actuation of the side (bleed) port of the defroster diaphragm is delayed by a porous flow plug inserted in the 
yellow-coded vacuum hose. Complaints relating to defroster bleed operation will generally be of two types: 

1. No defroster bleed. Check hose connection at defroster bleed nipple of defroster vacuum actuator. Il 
connections are satisfactory, porous plug is probably too restrictive. Replace plug. (Before installing new plug, check 
for vacuum in yellow line; and apply hose to nipple, without the plug, to check bleed door operation.) 

2. Rapid fogging of windshield when heater turns on. Either there is no porous flow plug or installation ot the 
plug is incorrect. 


DEFROSTER DOOR ACTUATION PROBLEMS 

The most common problem to be expected in this circuit would be "Tio air out of defroster outlets in “Def” 
setting”. Vacuum to the defroster actuator is required for defroster operation. 

1. Check hose connection (blue) at defroster actuator. 

2. Check for vacuum at the control head purple hose. 

3. If system stays in A/C mode at “Def’,check vacuum circuit to determine why mode override did not occur. 
If problem persists, see vacuum circuit test below. 


RECIRC AIR DOOR ACTUATION PROBLEMS 

*The most likely problem to be encountered will be “no recirc air in “Hi” lever setting”. Vacuum is required to 
obtain recirc air. Check hose connection at recirc air door . Remove vacuum delay plug to check for adequate 
vacuum at “Hi” setting and 65° dial. If vacuum is available but door won’t move with plug in circuit after approxi¬ 
mately 3 minutes, replace plug. 
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HEATER WATER VALVE CONTROL PROBLEMS 


The water valve is a normally open valve requiring vacuum to close off water flow. It would be very difficult for 
a customer to recognize a problem in the water valve circuit by “no heater water shut-off”; however, a leak in that 

circuit may manifest itself hy reduced vacuum levels available in other vacuum functions.. The most likely such 
complaint would be a split mode delivery. Use the external vacuum circuit test presented on page 1-11 to isolate 

vacuum problems. 


AUXILIARY VACUUM CIRCUIT CHECK VALVE PROBLEMS 


The check valve for the auxiliary vacuum circuit is located in the programmer checking relay assembly. A 
malfunction of this check valve will probably result in complaints of loss of a specific function (such as “A/C shuts 
off ') during accelerations or mountain climbing. The check valve may be checked with the system operating by 
disconnecting and plugging the black hose feeding the programmer checking relay. The vacuum functions (a vacuum 
gage in the purple hose or the system in A/C mode) should hold. If they do not hold, reinstall the black hose; and 
pinch the purple hose. If the functions now hold, the check valve is bad. If the functions continue to leak down, 
there is a circuit leak further upstream. Use the auxiliary vacuum circuit test below to locate the leak. 


COMPRESSOR ELECTRICAL PROBLEMS 

Malfunctions in the compressor electrical circuit would result in complaints of “no cooling”, or “insufficient 
cooling”. Perform the following checks: 

1. Blown thermal fuse or disconnect at thermal fuse. Refer to Note 6. 

2. Blown 15 amp fuse in fuse block. 

3. Electrical disconnect at compressor clutch coil or clutch coil ground. 

4. Electrical disconnect at compressor ambient switch. (Also disconnects ambient sensor which will bias the 
programmer to max. heat.) 

5. Electrical disconnect at the three-way electrical connector inside the car, to the right of the programmer. 

6 . Backed-out terminal or misconnect at the control head electrical connector. 

7. Defective compressor ambient switch. 

8 . Open in wiring harness. Refer to electrical circuit diagram, Fig. 1-4. 


AUXILIARY VACUUM CIRCUIT TEST PROCEDURE 


Bi-Level 

None 

Black 

Probe 

Yellow 

Defroster door moves to “bleed” position 

Bi-Level 

1 

White 

None 

None 

Hot water valve closes - Check air in “max. heat” 

Bi-Level 

3 

Red 

Port 9 

Purple, Tan 

Lower mode door moves to A/C position 

Bi-Level 

4 

Orange 

None 

None 

Recirc. door opens - 1-2 min. delay 

Lo 

5 

Chartreuse 

Port 9 

Purple 

Checks control head vacuum leakage 

Lo 

6 or 8 

Green 

None 

None 

Upper mode door moves to A/C position 

Hi 

7 

Dark Brown 

None 

Tan 

Lower mode door moves to A/C position 

Def 

9 

Purple 

Port 3 

Red, Dk. Blue 

Defroster door moves to full “DEF” position 


A low vacuum reading in any step indicates a .leak in control head valve or in the hoses and components listed in that 
step. If some function is missing even though full vacuum is available, reconnect harness plug to programmer and 
check vacuum at extreme end of hose^ involved, to distinguish between a pinched hose and a mechanical bind in 
actuator or door. 


Control Probe Cover Other Hoses 

Lever Port: Hose Color Up In Circuit Action Expected 


Remove car vacuum harness plug from programmer 
valve, which should direct all airflow to floor except for 
defroster bleed air. Connect tee with short hose and 
union to J-23678 tester vacuum gauge hose as shown in 
sketch at right, inseating tee in Part No. 2 of harness 
plug and probing each of the other ports in turn. Make 
sure that control head lever is set as specified for each 
step, and cover up probe on Ports 3 and 9 when called 
for, to seal off other circuit branches. For each step, full 
vacuum should be read after actuator-travel is 
completed. 


TESTER VACUUM GAGE 
J-23678 


INSERT 


NUMBERS ON 
REVERSE SIDE 
OF CONNECTOR 
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5. Refrigeration Problem Diagnosis 

The sole function of the refrigeration system is to 
maintain the evaporator core cooling surfaces at 32°F. 
when refrigeration is required. A properly-operating 
refrigeration system will do this, if engine speed is suffi¬ 
cient and the heat load on the system is not excessive. A 
refrigeration problem exists when there is a defect in one 
of the refrigeration components or in the overall system 
which interferes with this function* In most cases, the 
defect will result in higher-than-normal core temperature 
and loss of effective cooling; in a few specific cases the 
core will operate at a temperature lower than 32°F. and 
condensate in the core will freeze and block air-flow, 
again causing a loss of cooling. 

It is important to separate refrigeration problems 
from temperature control problems. This can be done 
simply during the brief lever setting check prescribed at 
the beginning of the diagnosis section. Proceed as fol¬ 
lows: 

1. Set lever at OFF-VENT-LO-AUTO-HI- 
Bl-LEVEL-DEF and check for proper system operation, 
as described earlier. 


2. If system operates properly, return lever to 
AUTO and set dial at 65°. 

3. Install thermometer in center air conditioner 
outlet. Wait approximately one minute. Thermometer 
should read 40° to 50 unless temperature or humidity 
of test area are excessively high. 

4. If the discharge temperature is significantly 
higher than 50°, disconnect vacuum hose assembly 
attached to the programmer. Check to assure that the 
air-mix door link arm is pivoted fully to the ‘‘Max” 
A/C position. 

5. If the discharge air temperature drops to 50° or 
below as a result of disconnecting the hoses, the problem 
belongs in the Temperature Control category. 

6 . If the temperature does not change and is still 
significantly higher than 50°, a refrigeration problem 
exists. 

Many refrigeration problems can be readily diag¬ 
nosed without connecting the refrigeration gage set or 
performing the more extensive Cooling Capacity Perfor¬ 
mance Test listed in the standard service procedures. 
Defects causing a problems of this sort are listed in the 
following chart: 


NO REFRIGERATION OR INS UFFI CIENT REFRIGERATION 
Gage set usage not required for diagnosis. 

1. No voltage to compressor clutch - check thermal fuse. Refer to Note 6. 
Check compressor electrical circuit, including compressor ambient switch. 

2 . Compressor seized - clutch plate slips - 

Clutch plate moves rearward and engages pulley but pulley cannot drive it. 

3. Compressor belts slipping. 


The following chart lists defects that require connecting the gage set and running the Cooling Capacity Per¬ 
formance test (Note 48). 
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REFRIGERATION DIAGNOSIS CHART 

Observe refrigeration system in areas listed below while engine operates at 2,000 RPM with control 
lever in “HI” and temperature dial at 65. Blower motor should be disconnected when required in chart. 


System 

Defect 

Outlet Air 
Temp. 

(in “HI”) 

Sight 

Glass 

Head 

Pressure At 
Ambient 
Temperature 

Evaporator 

Pressure 

Evaporator 
Outlet Pipe 
(Ahead of 
STV) 

Oil 

Bleed 

Line 

System 

Correction 

-No Defect- 
Normal 

40-50° 

Clear 

Temperature 

29-32 P.S.l. 
•Maintains 
press with 
blower 
disconnected 

Cold 

Warm 

Gets cold 
with 

blower dis¬ 
connected 


Bubbly with 
blower off 

70 

80 

: 90 ^ 

100 

■go 

m 

m 

Mill 

ESil 

Low Charge * 

Warm 

Foamy or 
Bubbly ! 

Low 

Normal 

to 

Low 

Warm 

Cold 

Find and 
repair leak. 
Recharge 

Lost Charge * 

Warm 

Clear 

Very low 

Very low 

Warm 

Warm 

Find and 
repair leak. 
Recharge 

Expansion * 
valve 

inlet screen** 
plugged 

Capillary *** 
broken 

(Valve * 

Closed). 

Warm 

Clear 

Low 

Low 

Goes to 
vacuum with 
blower 
disconnected 

Warm 

Warm 

Replace 

X-valve 

Cold - 

Equalizer 

line 

also cold 

Clean or 

replace 

inlet 

screen 

Capillary bulb- 
poor contact 
to pipe or 
bad insulation 

Normal 

to 

Warm 

Clear 

Normal 

High 

Cold 

to 

Cool 

Warm 

Reclamp bulb 
at 3 o’clock 
location. 
Replace in¬ 
sulation 

Suction 
throttling 
valve¬ 
setting too 
high 

Warm 

Clear 

Normal 

mamm 

Cool 

to 

Warm 

Cold at low 

Replace 

STV 

Won't pull 
down with 
blower 
disconnected 

Ambient 
temp Warm 
at high 
Ambient 
temp 

STV-Shut due* 
to loss of ** 
bellows 

vacuum or 
binds shut 

Warm 

Foamy to 
Bubbly 

Normal 

High 

Warm 

Warm 
Equalizer 
Line cold 

Replace STV 
(Note: car 
with this de¬ 
fect will not 
take full 
charge) 

STV-Stuck * 
Open 

Cold 

Clear 

Low 

nngiisnBffl 

Cold 

Warm 

Replace STV 

May lose 
air flow on 
humid days 

Goes to 
vacuum with 
blower 
disconnected 

Restriction in * 
receiver 
(Liquid line 
cold) 

Warm 

Bubbly 

Low 

Low 

Cool or 
Warm 

Cool or 
Warm 

Replace re¬ 
ceiver dehy¬ 
drator 

Over charge 
(blows relief 
valve on hot 
days) 

Normal 

Clear 

High 

Normal 

Cold 

Warm 

Recharge to 
specification 


*Can cause superheat switch to close and shut off compressor. 


**Run test at least twice. Allow system to warm up and eqaulize before repeating. If condition doesn't recur, system has 
excess moisture causing ice to lorm in valve. Discharge, evacuate for 1/2 hour, recharge, Change dehydrator if 
necessary. 
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Listed below are a number of defects which will cause a 
relatively minor loss of capacity. 

1 . Excess bugs, leaves, etc. on condenser - 
Will cause higher-than-normal head pressure. 

2. Excess oil in system. 

3. Air in system - 

Will cause higher-than-normal head pressure. 

Will also cause internal corrosion of parts. 

(NOTE: Let system stand inoperative overnight. 
With the same gage, check first the low side pressure and 
then the high side pressure. If the high side pressure is 
significantly higher than the low side pressure, there is 
probably air in the system. - Purge, evacuate and 
recharge.) 

6. Low Refrigerant {Detection 
System Diagnosis 

A thermal fuse and superheat switch, designed to 


protect the air conditioning compressor against damage 
when the refrigerant charge is partially or totally lost, is 
incorporated on all cars. 

During normal operation, current Hows through the 
control head switch, ambient switch and thermal fuse to 
the clutch coil to actuate the compressor clutch. If a 
partial or total loss of refrigerant occurs in the system, 
the contacts in the superheat switch close, as the switch 
senses low system pressure and high suction gas temper¬ 
ature. When the contacts close, current flows to energize 
a resistor-type heater in the thermal fuse. 

The resultant heat melts the fuse link and the circuit 
to the compressor clutch coil opens. Compressor oper¬ 
ation ceases and damage due to loss of refrigerant charge 
is prevented. 

Before thermal fuse replacement, the cause of the 
refrigerant loss must be corrected and the system 
charged. 


DIAGNOSIS OF LOW REFRIGERANT DETECTION SYSTEM 


Compressor will not operate if thermal fuse is blown. To check for blown fuse, remove harness connector and 
short between terminals “B” and “C” in the harness connector. If compressor now operates but did not before, 
thermal fuse is blown; proceed with Step 1. If compressor does not operate refer to compressor electrical problems 
on Page 1-11. 

1 . Inadequate Refrigerant Charge -Check for clear sight glass as described in Note 45. If refrigerant is low, elimi¬ 
nate leak and recharge. NOTE: Be sure to jump terminals B and C as above during recharging. Install new thermal fuse. 

2. Thermal Fuse Was Blown During Previous Charging - Check to assure adequate refrigerant charge and install 
new thermal fuse. 

3. Defective Expansion Valve (failed closed) - Replace expansion valve, recharge and install new thermal fuse. 

4. Defective Superheat Switch - Before removing switch, check to assure a good electrical connection between 
switch case and compressor head. If ok, remove switch and check operation as follows: At temperatures below 
100°F the switch should be open (open circuit between terminal and case). Switch should close with sensing tube 
held in match flame 15-20 seconds. If switch does not open and close as described, replace switch. 

5. New thermal fuse blows immediately after installation is probably caused by short in wiring to switch. 
Possible causes of short are as follows: 

A. Pinched, broken or bare wires. 

B. Boot off of connector at switch. 

C. Connector on thermal limiter reversed. 

D. Connector shorted to switch body. 

E. Refrigerant pipes cutting through boot at switch. 

F. Connector off center on switch pin. 

6 . P.O.A. Defective (stuck open) - This condition can be diagnosed by running the engine at fast idle with the 
blower disconnected. Evaporator pressure pulls down considerably under the normal 29.5 P.S.L 


7. Use of the A.T.C. Tester—J-23678 

The A.T.C. Tester, J-23678, is designed for on-car 
diagnosis of control problems utilizing car electrical and 
vacuum supplies. The Tester will not only locate the 
problem area but will also isolate the individual malfunc¬ 
tioning component. 

How The Tester Functions 

The Tester is inserted into the control system elec¬ 
trical and vacuum circuits at the programmer connec 
tions. The Tester is made up of the following four basic 
sections: 


1. Manual Drive Control - A variable rheostat which 
replaces the sensor string when the “Automatic - 
Manual” rocker switch is in the “Manual” position. The 
rheostat can be varied to cause programmer movement, 
to analyze programmer operation, to adjust the feedback 
potentiometer, or to distinguish a sensor string defect 
from a programmer defect. 

2. Voltmeter - Used to check programmer and 
blower voltages at connector terminals. A “probe and 
clip” position is also included to allow voltage readings 
elsewhere in the system. 

3. Temperature Dial Calibrator - The temperature 
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dial setting (resistance) is checked by comparison to a 
master resistor in the Tester, Allows dial adjustment. 

4. Vacuum Gage - Used to check vacuum anywhere 
in the system. 

ALWAYS START DIAGNOSIS WITH BRIEF 
FUNCTIONAL TEST OF SYSTEM. Refer to section 
page 1-3 for test procedure. 

Tester Procedure 

a. Programmer Functional Test 

1. Connect tester electrical harness to programmer 
arid car harness to tester. 

2. Operate car at idle. Approx. 1000 RPM. 

3. Set control head lever at auto. 

4. Turn temp, dial calibration switch off. 

5. Place Manual automatic switch in manual posi¬ 
tion. 

(NOTE: This substitutes variable resistor lor sensor 
string. At all control head settings.) 

6. Place the manual control at max. heat and then 
rotate slowly counter-clockwise. Vacuum motor mech¬ 
anism which can be seen through the slot in the pro¬ 
grammer cover should start moving at 180 OHMS. Ro¬ 
tating the knob to max. cold should move the 
programmer to its full A/C position. Check air-mix door 
for full travel, and no obstructions. If the programmer 
operates in this manner, the components govering 
programmer movement - amplifier, transducer and 
vacuum motor - are ok. Proceed to sensor string test. 

7. If the programmer moves but the movement 
does not start at 180 OHMS, adjust feedback pot per 
procedure in Note 50c. 

8. If the programmer does not move, check as 
follows for supply voltage and supply vacuum: 

a. Place voltmeter switch in 2 position. Battery 
voltage should appear on meter. No voltage indicates 
lack of ground on term 1 or battery supply to term 2 of 
programmer. 

b. Plug tester's dummy vacuum plug on pro¬ 
grammer valve. Connect dummy hose to vacuum supply 
(Port 2 hose in car vacuum harness). Make sure vacuum 
is present (11 in. hg. or more). Programmer now has 
vacuum supply with no car vacuum system components 
connected. If programmer functions using manual con¬ 
trol, troubleshoot car vacuum system. If programmer 
does not function, defects is in programmer. See Part E. 

b. Sensor String Test (Do Programmer 
Functional Test First) 

1. Set control lever at auto and temperature dial at 
75. 

2. Place temp, dial calibration switch at off, 

3. Place manual-automatic switch at automatic 
position. 

4. Observe position of vacuum motor mechanism 
through slot in programmer cover. 

5. Switch to manual and adjust manual control for 
same mechanism position. 

6. When manual control is properly adjusted, 
moving manual-automatic switch back and forth will not 
move vacuum motor. 


7. Read manual control. This indicates the 
resistance of the sensors and the temperature dial 
combined and should be 100 to 150 OHMS at 70 to 75 
room temp. 

8. If reading is not 100 to 150 OHMS, perform the 
temperature dial calibration test to check out the temp 
dial. If temp, dial checks ok, the in-car or ambient sensor 
or connecting wiring is defective. 

c. Temperature Dial Calibration 

1. Place control lever at Vent position. 

2. Place manual-automatic switch in manual posi¬ 
tion. 

3. Place calibration switch in cal. position. 

4. Read Voltmeter. 

5. Press pushbutton and adjust temp, dial on con¬ 
trol bead to get same voltmeter reading as above. 

6. Temp, dial should read as indicated on tester 
panel near pushbutton. If it does not, slip temp, dial 

clutch to correct. (NOTE: If same voltmeter reading 
cannot be obtained, the temp, dial is defective.) 

d. Blower Circuit Tests 

1. Place calibration switch in off position. 

2. Place manual-automatic switch in manual 
position. 

3. Set control lever at Lo. using voltmeter knob, 
there should be battery voltage at 7 and approx, half 
battery voltage at 6. If there is no voltage at 7, there is a 
defect in the Lo relay circuit. If there is voltage at 7 but 
no voltage at 6, the programmer is defective. 

4. Set control lever at auto, there should be battery 
voltage at 8 and the voltage at 6 should stairstep down 
and then back up as the manual control is rotated from 
max. heat to max. cold. If full battery voltage is not 
obtained at 8, there is a defect in the auto relay circuit. 
If the voltage at 6 does not change as described, the 
programmer is defective. (NOTE: A good connection 
between 6 and the blower motor is assumed, if the 
blower wire is disconnected, only battery voltage will 
appear at 6.) 

e. Programmer Vacuum Circuit 

(NOTE: Diagnosing defects in programmer. The 
following tests should be performed to determine a 
defective internal part. Tests should be made in the 
lettered sequence.) 

Remove electrical connector from programmer. If pro¬ 
grammer moves to max. heat position, skip to Part f, 
otherwise, perform following test: 

1. Remove programmer cover, install dummy 
vacuum plug with vacuum gauge teed-in to port 2 of car 
harness plug. 

2. If vacuum drops below supply vacuum found in 
programmer functional test, use long-nose pliers to pinch 
the two black hoses leading from side of rotary valve. If 
vacuum reading improves, check programmer hoses for 
leaks, then go to Part f. 

3. If reading does not improve, leak is in rotary 
valve. 
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f. Vacuum Motor And checking Relay 

1 . Disconnect electrical connector from program¬ 
mer. Programmer should go to full heat. 

2. Disconnect vacuum dummy plug or car vacuum 
harness from programmer. Vacuum checking relay 
should hold vacuum motor in full heat. If mechanism 
moves, vacuum motor or checking relay is leaking. 
Apply raw vacuum to vacuum motor then pinch hose at 
motor to see if leak is in motor. 

g. Amplifier And Transducer 

1 . Connect tester harness to system. Place manual 
automatic switch in manual and temp, dial calibration 
switch in off position. 

2. Place voltmeter switch in probe and clip position 
connect clip to transducer terminal with grey wire. 

CAUTION: Do not short transducer terminals 

together or amplifier will be damaged . 

Push probe into programmer connector body making 
contact with terminal 2 (Yellow Wire). 

3. Rotating the manual control from max. heat to 
max. cold. The voltage reading should change 5 volts or 
more for a good amplifier. If amplifier checks bad, check 
position of mylar insulator on side of amplifier. 


h. Transducer Test 

1. Connect tester and leads same as in amplifier test 
(Part g). 


2 . 11 in. hg. or more vacuum should be present on 
small transducer supply hose. 

3. To check output regulated vacuum, connect 
vacuum gauge to white striped hose from transducer at 
vacuum checking relay. Use large tee to make connec¬ 
tion: seal extra port with thumb. 

4. Rotate manual control to get 0 volts on volt¬ 
meter. Turning manual control to max. cold should 
make vacuum drop to 0 in. hg. Reconnect hoses. 

i. Feedback Potentiometer Adjustment 

1. Using screwdriver, slip feedback pot shaft 
counter-clockwise to stop (gear does move). Programmer 
should move to full heat. 

2. Place manual-automatic. Switch in manual posi¬ 
tion. Rotate manual control to max. heat. 

3. Move manual control to 180. Do not over-travel. 

4. Slip feedback pot shaft slowly clockwise looking 
for signs of vacuum motor mechanism movement. 

5. Check adjustment with manual control. Travel 
should start when 180 is reached as knob is turned 
counter-clockwise from max. heat. 

6 . If feedback pot cannot be adjusted, replace 
amplifier assembly. 

j. Blower Switch Bench Test. (Using J-23713 
Bench Test Harness) 

The ATC Programmer Test Harness, J-23713, is a 
substitute blower motor resistor that is used with ATC 
Tester, J-23678, a vacuum supply and a 12-volt source 
to bench-test the programmer, Fig. 1-5. 
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1 . With ATC Programmer on bench, plug harness of 
ATC Tester, J-23678, into programmer electrical 
connection. 

2. Plug Harness (substitute blower resistor), 
J-23713, into female plug of harness on Tester, J-23678. 

3. Connect positive and negative leads of J-23713 
Harness to a voltage source. 

4. Connect dummy vacuum plug provided with 
J-23678 into vacuum source. 

5. Place voltmeter knob of J-23678 at 6 and place 
manual-automatic switch in manual position. 

6 . Rotate manual control knob back and forth 
(from max. cold to max. A/C). Voltage should drop, 
then increase, in steps. Voltage variation will be less than 
when performed on car. 

k. Programmer Moves But Vacuum Operated 
Door(s) Malfunction 

If one of the doors does not operate, malfunction 
could be caused by plugged or pinched harness or 
plugged valve on programmer. To check programmer 
valve, cut off sealed hose on dummy plug for circuit 
malfunctioning and connect the vacuum gauge to the 
plug. Plug the dummy plug on the programmer vacuum 
valve. Connect dummy hose to vacuum supply hose 
(Port 2) in car vacuum harness. Monitor vacuum while 
operating programmer with manual control. When com¬ 


pleted, seal dummy plug hose with rivet. Do not use a 
screw, refer to Fig. 1-53 for proper vacuum valve 
operation. 

I. Temperature Door Check And Adjustment 

A mis-adjusted temperature door link may not allow 
the programmer to travel fully to max. heat or to max. 
cold and could result in poor heating or poor cooling 
complaints. To check adjustment, attach tester electrical 
harness between programmer and car harness. Put 
manual-automatic switch in manual and control lever in 
auto. Put voltmeter knob in 6. Rotate manual control 
from max. heat to max. cold; high blower (Battery Volt¬ 
age) should be obtained in both extremes. With control 
lever in high, retire. operation should be obtained at 
max. cold (3 min. delay on some cars). With these con¬ 
ditions met, temperature door adjustment is correct. To 
readjust: 

1. Start engine and put control lever in Def. 

2. Loosen screw on programmer shaft. 

3. Remove electrical connector from programmer. 
Programmer should go to full heat. 

4. Move temperature door to full heat position by 
pushing door link away from programmer. The blower 
air will hold door. 

5. Tighten screw and re-check as above. 


THEORY OF OPERATION 
FRONT AIR CONDITIONER-ALL SERIES 


Air conditioning is standard equipment on the Fleet- 
wood Seventy-Five Sedan and Limousine and optional 
on all other series cars. The front system is the same for 
all series, with the following few exceptions: 

• Specific refrigerant hoses for the Eldorado and 
75 Series 

• Specific heater water hoses for the Eldorado and 
75 Series 

• Specific condenser and receiver for the Eldorado 

75 Series cars are equipped with a rear heating and 

air conditioning and temperature control system which 
operates completely independent of the front system. 
It is “teed' 1 into the front system at the heater water and 
refrigerant feed and return lines. This section contains 
information on the front system; information on the 
Series 75 rear system and on the standard Heating and 
Ventilating system in the non-A/C car is contained in the 
last two sections; see Table of Contents. 

The location of most of the air conditioner compo¬ 
nents is shown in Fig. 1-6 and 1-7. The information on 
theory of operation that fallows will cover the air 
delivery system, the refrigeration system and the 
automatic temperature control system. 

Air Delivery System 

In normal operation, air utilized by the system is 
drawn into the body air plenum through openings at the 
base of the windshield and directed to the air inlet which 


is located inside the plenum on the right side of the 
body. From the air inlet, the air enters the blower which 
directs it through the evaporator where it is filtered, 
dehumidified and cooled to approximately 35°F. It is 
then “reheated’ 5 as required by being passed through and 
around the heater core. This air is then directed by air 
doors in the heater assembly to the air conditioner 
outlets in the instrument panel, to the heater distributor 
at floor level or to the defroster outlets. Air exhausts 
from the body by passing through the air exhaust grilles 
located in the door lock pillars. This provides positive air 
flow even when windows are closed. The components 
comprising the air delivery system are listed and de¬ 
scribed below. 


a. Air Inlet 

The air inlet which is attached to the rear surface of 
the blower scroll and located inside the body air intake 
plenum is composed of a plastic housing, an air door and 
a vacuum actuator that controls the position of the 
door. See Fig. 1-6. The door has two positions - with no 
vacuum applied to the actuator, the door is in a rearward 
position, blocking off the recirculating air opening and 
allowing only outside air to enter the blower. When 
vacuum is applied to the actuator, the door is moved to 
a forward position where it blocks most of the outside 
air and allows approximately 80% of the total air supply 
to be recirculated from the passenger compartment. 
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b. Blower and Evaporator 

The blower and evaporator, shown in Fig. 1-8, is 
located in the engine compartment on the right side of 
the cowl. This assembly consists of a plastic housing, a 
squirrel-cage type blower, the evaporator core and two 
refrigerant control valves. 


The evaporator core, which is aluminum and similar 
in construction to the car radiator, is the actual cooling 
unit of the system. The blower draws air from the air 
inlet and forces it through the evaporator core where it 
is cooled and dehumidified. A molded rubber tube on 
the bottom of the housing allows condensate to drain 
from the housing. The blower is air cooled - a small 
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portion of blower output air is recirculated through the 
motor housing via a rubber tube. 

c. Heater 

This assembly, shown in Fig. 1-9, is located inside 
the passenger compartment under the right-hand side of 
the instrument panel, it consists of a sheet metal and 
plastic housing, a heater core, an air-mix door which is 
controlled by the ATC (automatic temperature control) 
programmer, an upper and a lower mode door, each 
controlled by a vacuum actuator, and a defroster door 
which is controlled by a two-stage vacuum actuator. 

Cold, dehumidified air from the evaporator enters 
this assembly through an opening in the dash panel and 
is reheated, as required, by the heater core. The air-mix 
door controls the amount of reheat that takes place. In 
one of its end positions it forces all the air from the 
evaporator to flow through the hot heater core -- the 
resulting air stream is very hot. In the extreme opposite 
position, the door forces all the air to bypass around the 
heater core so that no reheat takes place and the 
resulting air stream is very cold. In intermediate 
positions, some of the air passes through the heater core 
and some bypasses it, so that the resulting air stream is 
mixed to the desired temperature. 

The air stream is next directed by two mode doors 
so that it either flows out an opening in the rear surface 
of the heater case and into the A/C distributor or it 
continues to How to the left toward the heater distrib¬ 
utor. The two mode doors operate in unison most of the 
time, causing air to be discharged either from A/C 
outlets or from the heater distributor; however, when 
the control head lever is set at “Bi-Level”, the upper 
mode door is not actuated and allows part of the air 
stream to continue on to the heater distributor while the 
lower mode door is actuated and positions itself to cause 
the remainder of the air stream to enter the A/C distrib¬ 
utor and be delivered from the A/C outlets. This type of 
air delivery is referred to as bi-lev el air delivery. 


The defroster door located at the left-hand end of 
the heater is operated by a two-stage vacuum actuator 
and has three positions. With vacuum applied to the side 
port of the actuator, the door is pulled down slightly so 
that it intercepts only a small amount of air to be 
diverted to the defroster outlet. When vacuum is applied 
to both the side and center ports, the door is pulled full 
down and intercepts most of the air that would normally 
go to the heater distributor. 

d. Air Conditioner Distributor 

The A/C distributor is a large plastic duct attached 
to the rear surface of the heater. It receives air from the 
heater and distributes it to the left-hand and right-hand 
A/C outlets through flexible air hoses and to the center 
outlet through a rubber boot. See Fig. 1-10. 

e. Air Conditioner Outlets 

Three dual outlets are located in the instrument 
panel, one at the left side of the cluster and two in the 
insert area of the panel top cover. See Fig. 1-11. Each 
outlet provides two air streams whose direction can be 
controlled independently by the knobs on the outlet. 

A moderate flow of cool air to the floor is provided 
by two small plastic outlets located on the sides of the 
A/C distributor. These outlets can be rotated to obtain a 
more indirect flow of air to the floor area, if desired. 

f. Heater Outlet 

The heater outlet is attached to the bottom surface 
of the heater case at centerline of car. It distributes air 
to the left-hand and right-hand sides of the front floor 
and also directs two heavy streams of air under the front 
seat to heat the rear compartment . 

g. Defroster Nozzle 

A unitized defroster nozzle, shown in Fig. 1-13. 
delivers defrosting air to both sides of the windshield. It 
is attached to the top of the heater case near centerline 
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Fig. 1-12 Low Refrigerant System Electrical Circuit 

with one screw and is indexed to the lower windshield 
frame by twist tabs. 

h. Air Flow Diagrams 

Air flow through the system in various typical situa¬ 
tions is shown in Fig. 1-18 through 1-24. 

REFRIGERATION SYSTEM 

The sole function of the refrigeration system is to 
maintain the evaporator core at approximately 32 when 
refrigeration is required. Six major components, inter¬ 
connected by rubber hose and metal tubing, accomplish 
this - the compressor, the condenser, the receiver- 
dehydrator, the expansion valve, the evaporator core, 

and the suction throttling valve. Location of these parts 

■ 

is shown in Fig. 1-6 and Fig. 1-7. A brief description of 
each component and an explanation of the refrigeration 
circuit follow. 

a. Compressor 

The compressor is located on top of the engine near 
centerline and is driven by two belts from the crankshaft 
pulley. Its function is to pump refrigerant around the 
refrigeration circuit and to provide pressure and temper¬ 
ature levels at which heat exchange can take place. It 
utilizes three double-acting pistons positioned axially 
around the compressor shaft, each of which operate in a 
front and a rear cylinder assembly. The pistons are 
actuated by a swash plate that is pressed on the com¬ 
pressor shaft, Fig. 1-14. The cylinders have a bore 


diameter of 1-1/2 inches and a stroke of 1-3/16 inches, 
providing a total piston displacement of 12.6 cubic 
inches. Suction and discharge valve plates are located at 
the forward end of the front cylinder block and at the 
rear of the rear cylinder block. 

A magnetic clutch is used to drive the compressor 
shaft. When voltage is applied to the clutch coil, the 
clutch plate and hub assembly, which is solidly coupled 
to the compressor shaft, is drawn by magnetic force 
rearward toward the pulley which rotates freely on the 
front head casting. The magnetic force locks the clutch 
plate and pulley together as one unit. The compressor 
shaft then turns with the pulley. Mien voltage is 
removed from the clutch coil, springs in the clutch plate 
and hub assembly move the clutch plate away from the 
pulley and the clutch plate and compressor shaft cease 
to rotate. 

b. Low Refrigerant Detection System 

A thermal fuse and superheat switch, designed to 
protect the air conditioning compressor against damage 
when the refrigerant charge is partially or totally lost, is 
incorporated on all cars. The thermal fuse is mounted on 
the top of the evaporator case near the ambient sensor 
(Fig. 1-6), and the superheat switch is located in the 
rear head of the compressor, (Fig. 1-12). The fuse and 
switch are connected in series by an electrical lead. 

During normal A/C system operation, current Hows 
through the control head switch, ambient switch and 
thermal fuse to the clutch coil to actuate the compressor 
clutch. If a partial or total loss of refrigerant occurs in 
the system, the contacts in the superheat switch close, as 
the switch senses low system pressure and high suction 
gas temperature- When the contacts close, current flows 
to energize a resistor-type heater in the thermal fuse. 

The resultant heat melts the fuse link and the circuit 
to the compressor clutch coil opens. Compressor opera¬ 
tion ceases and damage due to loss of refrigerant charge 
is prevented. 

Before thermal fuse replacement, the cause of the 
refrigerant loss must be corrected and the system 
charged. 

The thermal fuse is a temperature-sensitive link 
between the ambient switch and the clutch coil 
connection. 

The fuse has a time delay feature that prevents it 
from blowing due to momentary switch contact closings 
during certain transient conditions. 

The superheat switch is sealed in the rear head by 
means of an O-ring between switch housing and head. A 
retainer ring holds the switch in place and electrically 
grounds the switch housing to the compressor. 

The switch retainer ring must be installed with the 
high point of the curved sides adjacent to the switch 
housing. The flat side of the retainer ring provides a 
positive seat in the retainer ring groove and the tips of 
the ring give a more positive electrical continuity. 

c. Condenser 

The condenser is an aluminum, tube-and-fin heat 
transfer unit located directly forward of the radiator. 
The function of the condenser is to transfer heat from 
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the refrigerant flowing through its tubes to the airstream 
drawn through it by the engine fan. 

d. Receiver-Dehydrator 

The receiver-dehydrator is a cylindrical, aluminum 
tank located on the right side of the condenser. It serves 
as a refrigerant reservoir. It has a pick-up tube which 
extends to the bottom of the tank; the refrigerant sight 
glass, provided as a means of determining whether there 
is adequate refrigerant in the system, is located at the 
top of this pick-up tube. A doth sack filled with 
moisture-absorbing granules is located inside the cylinder 
to trap out any traces of moisture that may have got 
into the system. A screen is located on the bottom end 
of the pick-up tube. 

e. Expansion Valve 

The expansion valve is located on the evaporator and 
blower assembly. See Fig. 1-8. This valve controls the 
flow of refrigerant to the evaporator core by sensing the 
temperature of the outlet pipe of the core through a 
pressurized, temperature-sensitive bulb clamped to the 
outlet pipe, and by sensing the pressure at the exit of the 
evaporator through the equalizer line connected to the 
suction throttling valve. The valve meters the flow of 
refrigerant in response to these pressure and temperature 
signals, to keep the core full of liquid refrigerant and 
assure maximum cooling efficiency. The valve is preset 
at the factory and is not adjustable. See Fig. 1-15 for 
cross section of valve. 



f. Evaporator 

This assembly, shown in Fig. 1-8, is described in part 
in the air delivery section. One component, the oil bleed 
line, was not covered in that section. The oil bleed line is 
a small diameter aluminum tube routed from the inlet 
tank of the evaporator core to a fitting on the outlet side 
of the suction throttling valve. This line serves to protect 
the compressor during periods of low refrigerant charge. 
Wlien refrigerant charge is low, oil return to the 
compressor through the outlet pipe of the evaporator is 
greatly impaired; the oil bleed line acts as a bypass to 
assure that oil, mixed with liquid refrigerant 12 , will be 
returned to the compressor. 

A check valve is incorporated in the oil bleed line at 
the fitting on the suction throttling valve. This valve 
starts to open with 5 psi pressure differential across it 
and is fully open at 12 psi. Below 5 psi the check valve is 
closed to prevent I 9 SS of capacity. This feature prevents 
refrigerant from bypassing the evaporator core during 
traffic and low speed conditions when cooling demands 
are greatest. 

g. Suction Throttling Valve 

The suction throttling valve is attached to the 
evaporator outlet pipe. See Fig. 1-8 lor location and Fig. 
1-16 for a cross-section. The sole function of this valve is 
to throttle the flow of refrigerant from the evaporator so 
that a constant pressure of 29.5 psi ± .5 psi is maintained 



Fig. 1-15 Expansion Valve 


Fig. 1-16 Suction Throttling Valve 
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in the core. At this pressure the evaporator tubes and 
Ons are maintained at approximately 32 U F. If the 
pressure in the core were allowed to drop much below 
29.5 psi, ice would form in the core and block air flow. 
The capability of the valve to maintain 29.5 psi is, of 
course, limited by compressor capacity; at low com¬ 
pressor speed and high evaporator load the evaporator 
pressure may be greater than 29.5 psi, and the valve will 
be wide open. 

The valve is controlled in operation by opposing 
forces on the valve piston; evaporator pressure on one 
side of the piston is opposed by spring pressure and 
control pressure on the other side. 

When evaporator pressure rises above 29.5 psi, this 
pressure is exerted against the piston and , by means of a 
small bleed hole in the piston, into the bellows chamber, 
where it is reduced to control pressure by the bellows- 
operated pilot needle valve. This evaporator pressure 
overcomes both the spring pressure and control pressure, 
causing the piston to open until a balanced position is 
reached, at which evaporator pressure returns to the 
setting desired. 

When evaporator pressure drops below 29.5 psi, 
spring pressure overcomes evaporator pressure, causing 
the piston to close down until the evaporator pressure 
returns to 29.5 psi. 

h. Refrigeration Cycle 

Refer to Fig. 1-17 for a generalized schematic of the 
refrigeration system showing relationship of compo¬ 
nents. The compressor discharges high temperature, high 
pressure vapor that contains heat absorbed in the 
evaporator plus heat imparted to it by the compressor in 
the compression process. This vapor flows through two 
parallel tubes in the condenser where it releases heat to 
the airstream and changes to a medium temperature high 
pressure liquid. This liquid flows to the receiver- 
dehydrator; from there it flows through the pickup tube 
past a sight glass and through the liquid line to the 
expansion valve on the evaporator assembly. At the flow 
control orifice in the expansion valve, the medium 
temperature, high pressure liquid changes to a low 
temperature, low pressure liquid and vapor mixture. This 
cold, foamy mixture enters the evaporator core at the 
bottom end and flows through parallel tubes upward 
through the core. Heat from the warm air-stream passing 
through the core is transferred to the refrigerant, 
vaporizing the liquid. Under high load conditions all the 
liquid is vaporized in the evaporator and only vapor 
flows through the suction throttling valve and the 


suction line to the compressor. The heat-laden vapor is 
drawn into the compressor and the cycle is repeated. 

Temperature Control System 

Control Panel Settings 

The temperature control system provides automatic 
regulation of the car interior temperature regardless of 
outside temperature changes. The control panel, Fig. 
1-26, consists of a temperature dial with a range of 65° F 
to 85°F and a single sliding lever to permit the customer 
to choose various modes of operation. The “Auto” 
setting is recommended for most situations since it pro¬ 
vides high blower operation for quick cooldowns or 
warmups and yet modulates down in blower speed when 
the temperature on the dial has been reached. There are 
six additional settings which provide customer control 
for unusual conditions. An explanation of the system 
operation at various lever settings begins on page 1-27. 

Control System Components 

Following is a complete list of the components 
which comprise the temperature control system. The 
location of the part is given together with a brief 
description of how the part works. System operation 
and how the various components interact within the 
system is explained in a subsequent section. 

a. Control Panel 

The control panel, Fig. 1-26, is located in the 
instrument panel cluster to the left of the steering 
column and consists of a diecast bezel, a diecast base¬ 
plate, an acrylic lens and the functional components 
described below. 

The temperature dial is graduated*in 5°F increments 
between 65 and 85' and is color-coded -- red for hot 
and blue for cold - to facilitate adjustments. The dial 
actuates and varies the resistance of a wire-wound 
rheostat mounted directly mounted above it. 

The circuit board electrical switch is mounted on the 
underside of the baseplate. Attached tq and positioned 
by the control lever are wiper contacts which ride on the 
circuit board pads to provide the required electrical 
circuit connections. How these connections are made is 
illustrated in the electrical circuit diagram on page 1-40. 
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Fig. 1-17 Refrigeration Circuit 
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Fig. 1-18 Air Flow At "OFF" Setting 


OFF - Outside air is circulated at a fixed low blower 
speed through the evaporator and heater assembly and 
discharged into the passenger compartment from the 
heater outlet when the ignition switch is in the “Run” 
position if turn on requirements are met. The tempera¬ 


ture of the air is modulated to maintain the temperature 
on the dial; the ability of the system to maintain this 
temperature in warm weather is restricted, however, 
since the compressor is disengaged at this setting. 
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Fig. 1-19 Air Flow At "VENT" Setting 


VENT - LJnheated, uncooled outside air is delivered 
from the air conditioner outlets at a fixed low blower 
speed. The compressor is inoperative and the heater 


water valve is closed. There is no delay for engine water 
warm up. 
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Fig. 1-20 Air Flow At </ AUTO"-Warm Weather 


LO - Operation at this setting is identical to that 
provided at “Auto” (see page 1-30), except that the 
blower operates at a fixed low speed. 
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Fig. 1-21 Air Flow At "AUTO"-Cold Weather 


AUTO - Regulation of blower speed, discharge air 
temperature, air delivery mode, system turn-on and 
compressor operation is accomplished automatically to 
maintain the temperature on the dial and to provide 
comfort. 

Four blower speeds, HI, MED^ y MED 2 , and MED, 
are utilized. If the car interior is significantly hotter or 
colder than the temperature on the dial, the blower will 
start at high and then sequence down to lower speeds as 
the dial temperature is approached. 

Discharge air temperature will be varied automati¬ 
cally between approximately 45° and 150°. If the 
discharge air temperature is above approximately 90°, 
the air will be delivered from the heater outlet (Fig. 
1-21); below approximately 75° it will be delivered from 


air conditioner outlets. Between these temperatures, air 
is provided from both the heater and air conditioner 
outlets (Bi-Level operation). 

It the car interior is above approximately 75°, the 
system will turn on immediately when the car is 
operated. If the car is below 75°, system turn-on will be 
delayed, if the engine is cold, until engine water reaches 
approximately 120°. 

Compressor operation is provided at all ambient 
temperatures above approximately 32°F even when not 
required for cooling, to assure maximum dehumid¬ 
ification of the air. 

Only outside air is utilized as air supply for the 
system. 
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Fig. 1-22 Air Flow At "HI" Setting 


HI - Operation at this setting is identical to that 
provided at “Auto” except that the blower operates at a 
fixed maximum speed and recirculated air is used when 


maximum cooling is required. This setting is provided 
for quickest possible cool down under extremely hot 
ambient conditions. 
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Fig. 1-23 Air Flow At "BI-LEVEL" Setting 


BI-LEVEL - Operation at this setting is the same as 
at “Auto' 5 except bi-level air delivery is provided -- 
approximately half the air is delivered from the heater 
outlet and the other half is discharged from the air 


conditioner outlets. This provides a pleasant, draft-free 
mode of operation in mild weather; it also permits 
defrosting of the side windows by the air streams from 
the end air conditioner outlets in cold weather. 
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Fig. 1-24 Air Flow At "DEF" Setting 


DEF - At this setting all the air is delivered to the 
windshield and the blower operates at a fixed high 
speed. Temperature regulation is maintained. Blower 


turn-on is immediate, even with a cold engine. 

How the system operates at the various lever settings 
is depicted in organized fashion in the chart in Fig. 1-25. 
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Fig. 1-25 System Operation At Various Lever Settings 
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Fig. 1-26 Control Panel Face 

Electrical wires from the switch and from the temper¬ 
ature dial rheostat are brought to a single ten-way 
connector. 

The in-car turn-on switch (Fig. 1-30) is a thermo¬ 
static switch enclosed in a small plastic cylinder located 
just forward of the wire-retaining clip on the baseplate. 
It senses car interior temperature and will close and 
turn the system on if that temperature is above approxi¬ 
mately 75°, even if engine water is cold and the other 
turn-on switch, located in the engine, is cold. This pro¬ 
vides immediate cooling in a hot car that has not been 
run for some time. 

The control vacuum valve , (Fig. 1-30) located at the 
forward edge of the baseplate, is a nine-port rotary valve 
which interconnects or vents the vacuum hoses attached 
to it to perform various vacuum functions required in 
the system. How the valve performs these functions is 
illustrated in the vacuum circuit diagram contained in a 
later section. 

The control lens and the temperature dial are illumi¬ 
nated by a single bulb located on the right side of the 
control. 

b. Sensors 

Two sensors are used, one sensing outside air 
temperature and the other the car interior temperature. 
Both are disc-type thermistors approximately .30” in 
diameter and .060 thick. (A thermistor is a special 
resistor whose value changes markedly with temperature 
change - it also differs from an ordinary resistor in that 
its resistance decreases as it gets hotter). The changes in 
resistance of these units forms the basic input to the 
control system. 

The in-car sensor is located below the perforations 
on the top surface of the instrument panel cover, 
Fig. 1-27. 

The ambient sensor is mounted on a flat phenolic 
board that attaches to the inlet case of the evaporator. 
See Fig. 1-28. Also mounted on this board is the 
compressor ambient switch; this switch is a bi-metal 
disc-type, snap-action thermostatic switch that dis¬ 
connects the compressor below approximately 32° F 
ambient temperature. Both the sensor and the switch 
protrude into and sense the temperature of the air 

stream entering the evaporator core. Fig. 1-50 shows 
sensor characteristics. 

c. Aspirator 

To provide accurate sensing of the car interior 
temperature, a small amount of air is drawn into the 
in-car sensor housing and passed over the thermistor. See 


Fig. 1-29. This air movement is accomplished by the use 
of an aspirator mounted on top of the heater assembly 
and a rubber hose that connects the in-car sensor 
housing to the aspirator. The aspirator is a tube-within- 
a-tube arrangement; air from the heater case is 
discharged out the main, outer tube - this air stream 
causes a suction at the end of the inner tube so that air 
flows out it also. The aspirator is equipped with a shield 
to prevent its outlet end from being blocked. 

d. Programmer 

The programmer, which contains the bulk of the 
temperature control components, is located in the 
passenger compartment on the right-hand end of the 
heater case. See Fig. 1-9 and 1-31. It is secured to the 
heater with three screws. It consists of a zinc die-cast 
chassis, an easily removable plastic cover and the func¬ 
tional components described below. 

The amplifier , mounted to the chassis in the upper 
center area of the programmer, is a three-stage D-C 
amplifier that accepts a weak electrical signal from the 
sensors and the temperature dial and provides a strong 
output signal proportional to input. How the amplifier 
does this is explained on page 1-31. The amplifier should 
be serviced only as an assembly. No attempt should be 
made to repair an amplifier except by an experienced 
electronics technician with the proper service aids for 
calibration. 

The transducer , located in the upper left cornec of 
the assembly, consists of a vacuum regulating valve and 
solenoid coil. Output current from the amplifier flows 
through the solenoid coil and controls the vacuum 
output of the transducer. This component, in effect, 
transforms the electrical signal from the amplifier to an 
inversely proportional vacuum which is fed to the 
vacuum motor in another area of the programmer. More 
information on how this unit works is given on page 
1-31. 

The vacuum checking relay is located in the upper 
right corner of the programmer. It provides two separate 
vacuum checking functions. See Fig. 1-32. In the upper 
part of the relay is a conventional rubber check valve 
which is opened by engine vacuum applied at port 5, 
allowing port 3, which supplies vacuum to the rotary 
vacuum valve on the programmer and the control head, 
to be evacuated. If* engine vacuum drops because of 
acceleration or steep grades, the check valve closes, 
maintaining the vacuum level at port 3. 

In the lower part of the relay is a spring-loaded 
diaphragm which blocks or passes regulated vacuum 
from the transducer which is connected at port 2 to the 
vacuum motor which is connected to port 1. When 
engine vacuum at port 5 is high, the diaphragm is pulled 
upward allowing regulated vacuum to pass to the 
vacuum motor. When engine vacuum drops, the 
diaphragm moves downward blocking passage and 
maintaining vacuum in the vacuum motor. 

The vacuum motor , located in the lower right 
comer, produces all mechanical motion within the 
programmer. It positions the vacuum motor mechanism 
which actuates the rotary shaft which drives the air-mix 
door link. This same mechanism moves the blower 
circuit board wiper, the vacuum valve operating arm and 
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Fig. 1-27 In-Car Sensor 


the feedback potentiometer. The vacuum motor 
mechanism is spring-loaded by a spring at its left-hand 
end so that with no vacuum it is fully extended out of 
the vacuum motor. This is the “Max A/C” position. 
When vacuum is applied to the vacuum motor, the 
mechanism is pulled into the vacuum motor - approxi¬ 
mately 8" of vacuum is required to pull the mechanism 
all the way to the “Max Heat” position. 

The blower circuit board switch is located in the 
lower center part of the programmer. Spring-loaded 
contacts move across the board making the required 
blower circuit connections. The configuration of this 
switch is similar to that of the circuit board switch on 
the control head. Three resistors are attached to the 
underside of the circuit board and protrude through an 
opening in the heater case into the heater air stream 
which provides cooling for them. The function of the 
switch is to place these resistors into the blower circuit 



Fig. 1-28 Ambient Sensor and Switch 


IN-CAR 

AIR 



Fig. 1-29 In-Car Sensor Aspirator 


at the required points in the program to control blower 
speed. A low blower resistor is also attached to the 
circuit board. Refer to the electrical circuit diagram 
contained on page 1-58 for a better understanding of 
this switch. 

The vacuum valve, located in the center of the 
assembly, is a nine-port rotary valve which makes 
connections between the various ports or vents them, as 
required, to move air doors, operate the heater water 
valve, etc. Refer to vacuum circuit on page 1-58 for 
additional information. 

The feedback potentiometer is located just above 
the vacuum valve. Its function is to snub movement of 
the vacuum motor so that a small signal from the sensors 
does not drive the motor all the way, one way or the 
other. The feedback pot is located, electrically, in the 
sensor string circuit and operates in opposition to the 
sensors - if a sensor drives the vacuum motor toward 
“Max Heat”, for example, when the motor starts to 
move, it will rotate the potentiometer so that its 
resistance change tends to offset the resistance change of 
the sensor. This unit is adjustable - follow instructions 
accompanying the ATC Tester carefully when adjusting 
it. 

The sequence of events in the control program as the 
programmer moves from “Max A/C” to “Max Heat” is 
given below: 

1. Possibility of recirculated air is terminated. 

2. Blower speed drops from HI to M 3 . 

3. Heater water valve opens. 

4. Air-mix door starts to move, blending in hot air. 

5. Blower speed drops to M 2 . 
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Fig. 1-30 Control Panel 


6 * Blower speed drops to Mi. 

7. Mode of air delivery changes from A/C to heater. 

8 . Blower speed increases to M 2 * 

9. Air-mix door reaches “Max Heat” position. 

10. Blower speed increases to M 3 . 

11 . Blower speed increased to HI. 

The sequence of events is reversed as the program¬ 
mer moves from “Max Heat” to “Max A/C”. 

e. Air-Mix Door Link 

The air-mix door link consists of a spring steel crank 
arm which slips down over the top of the output shaft of 
the programmer and a rod riveted to the crank arm. The 
other end of the rod attaches to the air-mix door crank 
arm and is retained to it with a clip. The spring steel 
crankarm is attached to the output shaft with a set screw 
which is tightened when the link is adjusted. The 
programmer positions the air-mix door by this link. See 
“Systems Adjustments” for adjustment procedure. 

f. Blower Relays 

Two single-pole, single throw relays are used to 
supply power to the blower. Both are located on the 
inboard side of the evaporator case in the engine 
compartment. See Fig. 1-33. The “Lo Relay” supplies 
power in the “Off’, “Vent”, and “Lo” positions of the 
control lever; the “Auto Relay” in the remainder of the 


positions. The two relays are identical and inter¬ 
changeable. 

g. Heater Turn-On Switch 

This switch is a bi-metal, snap-action switch located 
in the front of the right-hand cylinder head, Fig. 1-34. It 
senses engine water temperature; it is closed above 
approximately 120 °F and is open below that 
temperature. 

h. Heater Water Valve 

This valve is located in the engine compartment just 

to the left of the evaporator assembly. See Fig. 1-33. Its 

* 

function is to pass or block How of water to the heater. 
It is normally open but is closed by vacuum from the 
programmer vacuum valve when the programmer is 
positioned at “Max A/C”. 

i. Vacuum Hose Assembly 

This assembly is mounted primarily on the heater 
inside the passenger compartment with connections to 
the programmer, the upper and lower mode door 
actuators and the defroster actuator, all of which are 
also a part of or mounted to the heater. See Fig. 1-9. A 
heavy branch of the hose assembly is routed to the 
control panel vacuum valve. Vacuum supply is obtained 
from a tee in a large vacuum hose (1/4 inch nominal) 
that comes from a fitting on the engine and penetrates 
the dash panel just forward and slightly to the left of the 
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Fig. 1-31 Programmer 


lower mode door actuator. The harness has two single 

hoses at its right-hand end which connect to the recircu- 
% 

lating door actuator and to the heater water valve. The 
hose assembly is made of vinyl tubing with connector 
blocks at the programmer and control head which are 
retained with push-on washers. Hose retainers are alsc 
used at the two mode door actuators because of their 
inaccessibility. 

A small porous vacuum delay plug is located in the 
end of the yellow hose that attaches to the outboard 
nipple of the defroster actuator. This plug provides a 
restriction to air flow and delays actuation of the 
defroster bleed function (approximately 45 seconds) 
after vacuum is supplied through the yellow hose. This 
delay is necessary to prevent sudden fogging of the wind¬ 
shield that can happen when the car is started under 
certain conditions. Do not remove this plug. 

Another porous vacuum delay plug is located in the 
end of the orange vacuum hose that attaches to the 
recirc door actuator. This plug dampens movement of 
the recirc door to minimize cycling. The two plugs are 
not interchangeable. 

Control System Operation 

The automatic temperature control system is made 
up of three major sections which perform the following 
operations: 

A. Temperature Control 

B. Blower Control 

C. Auxiliary Electrical and, Vacuum Functions 

* 

The above sections will be described separately and 


in detail to aid system understanding and service 
diagnosis. Partial electrical and vacuum circuits are used 
to simplify operation explanation. Complete electrical 
and vacuum circuits are available on pages 1-58 and 
1-59. 

a. Temperature Control Circuit 

This circuit is comprised of the following parts, 
described in the preceding section and shown in Fig. 
1-35. 

• Ambient Sensor ) 

• In-Car Sensor ? Input to Programmer 

• Temp Dial ) 

• Feedback Pot j 

• Amplifier j 

• Transducer Programmer 

• Vacuum Relay t 

• Vacuum Motor ; 

The resistance of the two sensors varies with their 
temperature. Their resistance, plus that of the tempera¬ 
ture dial, form the input (point 1 to point 3) to the 
programmer. This weak electrical signal, which varies 
with the temperature of the sensor or with temperature 
dial movements, is amplified by the amplifier to produce 
a relatively strong current flow through the transducer 
coil that varies in accord with input signal changes. The 
transducer converts this electrical signal to a propor¬ 
tional vacuum signal which is routed through the 
vacuum relay to the vacuum motor. The vacuum 
motor performs the following five output functions: 

1. Positions the air-mix door 

2. Positions the wiper on the blower circuit board 
switch 
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Fig. 1-32 Operation of Vacuum Checking Relay 
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Fig. 1-33 Blower Relays and Heater Water Valve 


3. Controls mode door operation | Through 

4. Controls heater water valve > Vacuum 

5. Controls recirc air door j Valve 

Input-output characteristics of the programmer are 

shown in Fig. 1-36. Input is resistance in ohms; output 
consists of the five functions listed above. Several 
examples are listed below to provide further under¬ 
standing. 



Fig. 1-34 Heater Turn-On Switch 

1. Assume the car is stabilized on a sunny 80° day 
with the in-car sensor being maintained at 75' with a 
75° temp dial setting. The resistance of the ambient 
sensor at 80° is 32 ohms, the in-car sensor resistance at 
75° is 68 ohms, and the temp dial resistance at the 75° 
setting is 36 ohms. These three resistances total 136 
ohms. Referring to Fig. 1-36, this resistance will position 

the programmer to produce blower speed, an inter¬ 
mediate discharge air temperature (approximately 60°), 
A/C mode, an open heater water valve and outside air. 

2 . If the ambient temperature were to increase to 
90°, the ambient sensor resistance would decrease to 26 
ohms. This change in resistance would cause amplifier 



Fig. 1-35 Temperature Control Circuit 
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Fig. 1-36 Programmer Input-Output Chart 


output current to increase which would cause the trans¬ 
ducer output vacuum to the vacuum motor to decrease 
so that the new point of operation would be at the 130 
ohm point in Fig. 1-36, producing M 2 blower speed and 
colder discharge air. The system would still be in A/C 
mode, with the water valve open, utilizing outside air. In 
this way, the in-car temperature is maintained at 75° 
despite the change in ambient temperature. 

3. If heat load on the car were to be decreased, by 
driving under cloud cover, for example, the in-car sensor 
temperature would tend to decrease. This would cause 
its resistance to increase so that the total resistance to 
the programmer would increase. This would cause the 
programmer to move back to the right on the chart to a 
warmer position. 

Note in the foregoing examples that an increase in 
amplifier output current cause a decrease in transducer 
output vacuum. Understanding this and similar relation¬ 
ships is important in problem diagnosis - for that reason 
they are listed below. 

• Hot sensors result in low sensor string resistance 
which results in high amplifier output current which 
results in low transducer output vacuum which positions 
the vacuum motor in the cool or cold area of operation. 

• Conversely, cold sensors operate at high 
resistance which results in low amplifier output which 
causes a high transducer vacuum which positions the 
vacuum motor in the warm or hot area of operation. 


It is worth noting that an open sensor (disconnected, 
etc.) would represent a high resistance (as though the 
sensor were very cold) which would drive the program¬ 
mer to maximum heat, while a shorted sensor would 
produce low resistance and drive the system to “Max 
A/C”. 

Amplifier and Transducer Operation 

To complete the explanation ®f the temperature 
control circuit, a detailed description of amplifier and 
transducer operation is given below. 

The amplifier circuit is shown in Fig. 1-37. The 
sensors, the temp dial and the feedback pot form the 
lower leg of a voltage divider circuit that runs from 
junction A to the base of Q1 to ground. The upper leg is 
R12. R13, R15 and D1 also form another voltage divider 
circuit from junction A to ground that results in a fixed 
voltage on the emitter of Q1. During stabilized operation 
of the system, the voltage difference between the base 
and emitter remains constant so that Q1 conducts a 
constant amount of current. 

This current (electron flow) in Q1 actually flows 
from ground through the E-B diode of Q3, through the 
E-B diode of Q2 and through Ql. This current flow 
forward biases Q2 and Q3, the Darlington amplifier, and 
causes it to conduct. This results in a constant current 
flow through the transducer which produces a constant 
vacuum output. 

If the resistance of a sensor increases as a result of a 
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Fig. 1-37 Amplifier Circuit 


temperature decrease or if the temp dial resistance is 
increased by dialing a higher temperature, the resistance 
of the lower leg of the voltage divider circuit will be 
greater so that the voltage at the base of Q 1 will be 
greater. This reduces current flow through Q 1 which in 
turn reduces the conduction of the Darlington amplifier 
so that transducer current decreases. This drop-off in 
transducer current produces a higher transducer output 
vacuum which drives the vacuum motor in the direction 
of “More Heat”. As the vacuum motor moves, it rotates 
the feedback pot so that its resistance decreases. This 
produces a cancelling effect to the increased resistance 
which initially started the control activity. When the 
feedback pot completely offsets the initial resistance 
increase, the voltage at the base of Q 1 is the same as it 
was earlier, and vacuum motor movement stops. 

If the resistance of a sensor decreases or the temp 
dial is moved to a lower setting, the voltage at the base 
of Ql will decrease. More current will now flow through 
Q3, Q2 and Ql. The increased current flow through Ql 
causes the Darlington amplifier to conduct more trans¬ 
ducer current. This results in lower transducer output 
vacuum which causes the vacuum motor to move toward 
“Max A/C”. As the vacuum motor moves, the feedback 
pot increases in resistance, offsetting the original 
resistance decrease. The amplifier has now stabilized 
again and the movement stops. 

Capacitor Cll at the base of Ql filters out high- 
frequency AC signals which might cause erratic 
operation of the system. Capacitor Cl4 controls the 
reaction time of the amplifier and helps to stabilize its 
operation, eliminating oscillations. R25 is a feedback 
resistor that reduces the gain of the amplifier and 
produces more stable operation. 

Diode D1 is located physically under the Darlington 
amplifier. When the Darlington heats up, it tries to 


conduct more current. Dl, however, also heats up and 
reduces its resistance. This lowers the emitter voltage of 
Ql and reduces its conduction. This results in a lower 
conduction of the Darlington, thereby bringing it back 
to its original conduction level. Diode D2 prevents 
voltage spikes from the input supply line from entering 
the amplifier. 

The transducer , shown in Fig. 1-38, is actually a 
solenoid with a vacuum-regulating valve connected to 
the top end of the plunger located inside the windings. 
The plunger is positioned inside the windings depending 
on the amount of current flow passing through the 
windings from the amplifier. It is spring-loaded down¬ 
ward so that with no current flow, it is partially pulled 
out of the windings with the result that the pin at the 
top of the plunger is also pulled downward. This opens 
the port at seat A so that control vacuum is high, 
approaching raw vacuum level. When current flows 
through the windings, the plunger moves up into the coil 
so that the pin tends to seat at A and to become 
unseated at B. When it unseats at B, small amounts of air 
bleed in reducing the control vacuum level. With full 
current to the coil, the pin is fully seated and sealing at 
A and is fully open at B so that control vacuum is zero. 

b. Blower Control Circuit 

Three modes of blower speed control are available to 
the customer. 

1 . Fixed low blower speed 

2. Four blower speeds automatically controlled by 
the programmer, ranging from Mi, which is slightly 
higher than the fixed low speed, through M 2 and M 3 to 
high. 

3. Fixed high blower speed (approximately the 
same as the high in the automatic range). 

Blower turn-on occurs in the following ways: 
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1. Delayed turn-on in cold weather until warm 
water is available from the engine. 

2. Immediate turn-on in warm weather when the 
car interior is warm, regardless of engine water 
temperature. 

3. Immediate turn-on regardless of temperatures, 
by owner override to the “Vent” or “Def” lever settings. 

How turn-on and speed control are achieved at each 
ol the seven lever settings is explained beginning on page 
1-44. 

c. Auxiliary Electrical and Vacuum Functions 

The Compressor Clutch Circuit is shown in Fig. 1-46. 
When the ignition switch is closed, current flows through 
two pads on the control head which are inter-connected 
at all lever settings except “Off’ and “Vent” and 
through the compressor ambient switch, which is closed 
above approximately 32°, to the compressor. 

Auxiliary vacuum circuits are those which provide 
vacuum to operate the various air doors and the heater 
water valve. They do not include vacuum circuitry 
connected with the transducer and vacuum motor which 
functions independently and was explained in a previous 
section and shown in Fig. 1-35. The auxiliary vacuum 
circuits are best understood not by examining them all 
at one time in a complete circuit, but by tracing through 
each functional sub-circuit, as will be done beginning on 
page 1-52. 

Complete Vacuum Circuit Diagram 

A complete vacuum circuit diagram is shown in Fig. 
1-53. Included are “clocks” which show the internal 



Fig. 1-38 Electromagnetic Transducer 

connections of the programmer and control head 
vacuum valves at various positions and settings. 

Complete Electrical Circuit Diagrams 

Fig. 1-46 shows a complete circuit diagram in a form 
to permit easy tracing of circuits. Fig. 1-54 is a wiring 
circuit diagram that shows actual wiring arrangements, 
such as connectors, bulkhead connectors, location of 
splices, etc. The two circuits are in agreement in every¬ 
thing except the form in which they are presented, if 
there is any question regarding correctness of connec¬ 
tions, use Fig. 1-54. 
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Fig. 1-39 Blower Operation At "'Off” 


Blower Operation at “Off” (Fig. 1-39) 

When the ignition switch is closed, current flows 
through the “Relay Coil Circuit” to the “Lo Relay” and 
to ground through either the engine temperature switch 
or the in-car switch (in the illustration the engine switch 


is shown closed). In cold weather the relay could not be 
actuated until engine water is warm. Blower current 
flows through the “Power Circuit” to the “Lo Relay”, 
through all four resistors in the programmer to the 
blower motor which operates at low speed. Movement of 
the programmer has no affect on blower speed. 
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Blower Operation at “Vent” 

(Fig. 1-40) 

Current flow is the same as at “Off’ except that two 
pads on the control head circuit board switch are 
connected by the wiper so that current through the “Lo 


Relay” coil reaches ground regardless of whether the 
engine switch or the in-car switch are closed. This gives 
immediate blower turn-on. Since blower current must 
pass through all four resistors, the blower operates at 
fixed low speed. 
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Fig. 1-42 Blower Operation At "'Auto” 


Blower Operation at “Auto” 

(Fig. 1-42) 

Current flows through the relay coil circuit to the 
auto relay and to ground through either the engine 
temperature switch or the in-car switch. There is no 


grounding connection on the control head circuit board 
switch so that the blower will delay in cold weather. 
Blower current flows through the power circuit to the 
center point of the wiper on the programmer and 
through one, two or three resistors, depending on the 
position of the programmer, to the blower motor. 
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Fig. 1-43 Blower Operation At "Hi" 

Blower Operation at “Hi” (Fig. 1-43) inter-connected pads on the control head directly to the 

blower motor. There is no resistance in the circuit so 

Current flow through the relay coil circuit is the that the blower operates at a fixed high speed, with no 

same as at “Auto”. Blower current, however, does not programmer control over its operation, 

go through the programmer but is routed through two 
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Blower Operation at “Bi-Level” 
(Fig. 1-44) 


Same as at “Auto”. 
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Fig. 1-45 Blower Operation At "Def" 


Blower Operation at “Def” 

(Fig. 1-45) 

The Auto Relay Coil is grounded through two pads 
on the control head so that there is immediate turn-on 


even with a cold engine. Blower current flows through 
the power circuit to two inter-connected pads on the 
control head and to the blower. The blower operates at a 
fixed high speed. 
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Fig. 1-47 Upper Mode Door Vacuum Circuit 


Upper Mode Door Vacuum Circuit 
(Fig. 1-47) 

The upper mode door actuator is connected by a 
green hose to port 6 on the programmer valve. This port 
is vented in the heater portion of programmer travel so 
that the actuator is vented which places the mode door 
in the heater position. When the programmer is 
positioned toward the “Max A/C” position, port 6 is 
connected to port 5, which is connected by the 
chartreuse hose to port 5 on the control head vacuum 


valve. This port is vented at “Off”, “Bi-Level” and 
“Def” so that the door must remain in the heater posi¬ 
tion at those settings even though the programmer is 
positioned to produce A/C mode. At “Lo'\ “Auto” and 
“Hi”, however, port 5 is connected to port 1, as is 
shown in the sketch. This port is connected by the 
purple hose to part 9, back on the programmer valve. 
Port 9 has checked vacuum at all times, which it receives 
from the check valve portion of the vacuum relay. The 
vacuum relay receives its vacuum from port 2 which has 
raw vacuum at all times. 
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Fig. 1-48 Lower Mode Door Vacuum Circuit 


Lower Mode Door Vacuum Circuit 
(Fig. 1-48) 

The lower mode door actuator is connected by a tan 
hose to port 3 on the control head. Port connections in 
the control valve at “Lo”, “Auto” and “Hi” are as 
shown in the sketch. At the programmer, port 5 is 
connected to port 7 in the A/C portion of programmer 


travel, as shown. Under these conditions, checked 
vacuum is fed to the actuator which positions the lower 
mode door in the A/C position. At “Off” and “Def \ 
port 3 on the control head is vented forcing the door to 
heater mode. At “Bi-Level”, port 3 is connected to port 
1 on the control head, forcing the mode door to the A/C 
position regardless of the position of the programmer. 
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Fig. 1-49 Defroster Bleed Vacuum Circuit 


Defroster Bleed Vacuum Circuit 
(Fig. 1-49) 

To provide a small “bleed” of air to the defroster 
outlet in heater mode, the defroster door is open 
approximately .75 inch. This is accomplished by 
applying vacuum to the outer nipple of the two-stage 
defroster actuator. The outer port is connected by the 
yellow hose to port 2 on the control head. This port is 
connected to port 4 at all lever settings except “Off” in 
which case port 2 is vented. This provides the possibility 
of defroster bleed at all settings except “Off”. The 
programmer exerts an indirect influence in this function; 


if it, in conjunction with the control head valve, provides 
vacuum to put the mode doors in the A/C positions, 
these doors intercept all air headed toward the defroster 
door and there is no defroster bleed air even though the 
defroster door is cracked open. Note that port 4, which 
feeds vacuum to the defroster bleed nipple, is connected 
to raw engine vacuum, not checked vacuum. This is done 
deliberately to permit the vacuum to escape when the 
car is stopped so that the defroster door will seal. A 
restrictor is located in the yellow hose to provide a delay 
of approximately 45 seconds in the operation of the 
door. This prevents fogging of the windshield that can 
sometimes occur when the car is restarted. 
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Fig. 1-50 Defroster Vacuum Circuit 


Defroster Vacuum Circuit (Fig. 1-50) nipple is connected by the dark blue hose to port 6 on 

the control head. This port is vented at all settings 
The defroster door is moved full open when vacuum except “Def” where it is connected to port 1, as shown, 

is applied to the center nipple of the actuator. This The programmer has no control in this circuit. 
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Fig. 1-51 Recirc Air Vacuum Circuit 


Recirc Air Vacuum Circuit (Fig. 1-51) 

The recirc air actuator is connected by the orange 
hose to port 4 on the programmer. This port is vented at 
all programmer positions except “Max A/C”, resulting in 
outside air. At “Max A/C”, port 4 is connected to port 3 


which is connected by the red hose to port 7 on the 
control head. Port 7 is connected to checked vacuum at 
port 1 at the “Hi” setting (also at “Bi-Level” and 
“Def”), as shown. Thus, if the programmer is at “Max 
A/C” and the control is at “Hi”, recirc air operation will 
be obtained. 
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Heater Water Valve Vacuum Circuit 
(Fig. 1-52) 

The water valve is connected to port 1 of the 
programmer which is vented, opening the valve, at all 
programmer positions except at the “Max A/C” end of 


travel. There it is connected, as shown, to port 5 which 
is connected by the chartreuse hose to port 5 on the 
control head. At “Vent”, “Lo”, “Auto” and “Hi”, port 
5 is connected to checked vacuum at port 1, closing the 
valve. 
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SERVICE INFORMATION—FRONT A/C-ALL SERIES 

REMOVAL AND INSTALLATION PROCEDURES 


8. Compressor Removal and 
Installation (Complete) 

a. Removal 

1. Remove Carburetor air cleaner. 

2. Purge system as described in Note 46a. 

3. Remove screw securing plate retaining high and 
low pressure connectors to compressor rear head, and 
remove plate. 

4. Remove high and low pressure connectors from 
rear head of compressor and cap connectors. 

5. Cover compressor openings with Test Plate, 
J-9527, to prevent dirt from entering compressor. 

6. Disconnect electrical connector from clutch coil 
terminals. 

7. Disconnect superheat switch. 


8. Loosen bolts securing power steering pump to 
mounting brackets, pivot pump toward engine, and 
remove drive belts from compressor. 

9. Remove two screws, nut and washers securing 
compressor rear mounting bracket to engine. 

10. Remove two screws securing compressor 
mounting flange to front mounting bracket. 

11. Remove compressor by moving upward and rear¬ 
ward. 

b. Installation 

(NOTE: Before installing a replacement compres¬ 
sor, make certain the numeral 4 (5 l A on Fleetwood 
Seventy-Fives) is stamped 1/8 inch high on blank space 
provided in lower right hand corner of compressor name 
plate. If numeral is not evident, then stamp numeral as 
indicated. This numeral indicates the refrigerant capacity 
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and must be shown on all compressors as required by 
law in some states.) 

1. Position compressor with rear mounting bracket 
aligned to engine, and loosely install two screws securing 
front mounting flange to front mounting bracket. 

2. Loosely install two screws, nut and washers se¬ 
curing compressor rear mounting bracket to engine. 

3. When compressor is properly positioned, tighten 
front mounting screws and then tighten screws and nut 
securing compressor to engine. 

4. Install compressor drive belts on compressor and 
power steering pump and adjust belts as described in 
Section 6, Note 10. 

5. Connect electrical connector to clutch coil 
terminals. 

6. Connect superheat switch. 

7. Remove Test Plate J-9527, and using new 
O-rings, position high and low pressure connectors to 
rear head and position retaining plate to connectors. 

(NOTE: The O-rings in the compressor head should 
be oiled prior to placement in the cavity. Care should be 
taken not to damage these O-rings when installing the 
connectors.) 

8. Install screw and washer securing retaining plate 
and pressure connectors to rear head of compressor. 

9. Evacuate system as described in Note 46c. 

10. Charge system as described in Note 45d. Leak 
test all compressor connections. 

CAUTION: All leaks must he repaired. Under no 
circumstances should a compressor be operated 
when a leak exists, as complete loss of refrigerant 
prevents oil return to the compressor . 

11. Install carburetor air cleaner. 

9. Compressor Removal and 
Installation (Partial) 

In order to perform certain engine operations it is 
necessary to move the compressor out of the way. This 
can be done without disconnecting any lines as follows: 

a. Removal 

1. Remove carburetor air cleaner. 

2. Perform steps 6 through 10, Note 8a. 

3. Move complete assembly clear of working area, 
being careful not to kink hoses. Use rope or wire to hold 
compressor out of way. 

b. Installation 

1. Perform Steps 1 -6, Note 8b. 

2. Install carburetor air cleaner. 

3. Check system performance to assure no freon 
was lost and system performs normally. 

10* Condenser 

a. Removal 

1. Purge system as described in Note 46a. 

2. Remove 6 screws securing radiator cover panel 
and remove panel. 

3. Disconnect line from “Evap.’' side of receiver. 

4. Disconnect high pressure vapor line at fitting on 
top right side of condenser. 


5. Remove four nuts, two each side, securing con¬ 
denser mounting brackets to rubber mounts. 

6. Lift condenser upward, disengaging it from 
rubber mounts. 

b. Installation 

1. Add refrigeration oil as described in Note 46f. 

2. With top of condenser tipped forward, lower 
condenser into position until lower mounting brackets 
will go under upper rubber mounts. Tip condenser ver¬ 
tical and lower until all four mounting brackets are 
resting on rubber mounts. 

3. Secure mounting brackets to rubber mounts with 
four nuts, two each side. 

4. Connect high pressure vapor line to fitting at top 
right side of condenser using a new Oring. 

5. Connect liquid line to dehydrator-receiver using 
a new Oring. 

6. Install radiator cover panel and secure with 6 
screws. 

11. Dehydrator-Receiver 

The sight glass is an integral part of the 
dehydrator-receiver. No service should he performed on 
the sight glass. 

a. Removal 

1. Purge system as described in Note 46a. 

2. Disconnect condenser pipe at COND side of sight 
glass. Cap condenser pipe if condenser is not being re¬ 
placed. 

3. Disconnect high pressure liquid line at EVAP 
side of sight glass and cap liquid line. 

(NOTE: Cap fittings if original dehydrator-receiver 
is to be reinstalled.) 

4. Remove dehydrator-receiver mounting bracket. 

5. Remove dehydrator-receiver by tilting unit and 
lifting out of engine compartment. 

b. Installation 

CAUTION: Do not uncap new assembly, except 
to add refrigeration oil, unitl it - is clamped in 
position , as it will quickly absorb moisture from 
the air f decreasing its efficiency or rendering it 
completely useless . Keep it capped at all times . 

1. Install refrigeration oil, as described in Note 46f, 
if new dehydrator-receiver is to be installed, and recap 
dehydrator-receiver. 

2. Position dehydrator-receiver in mounting 
bracket, making certain it engages locating tab and se¬ 
cure with one screw. 

(NOTE: Make certain dehydrator-receiver fittings 
are in line with condenser pipe and high pressure liquid 
line before tightening mounting bolts.) 

3. Remove caps from COND side of dehydrator- 
receiver and condenser pipe and install condenser pipe to 
COND fitting side of sight glass, using a new O-ring. 
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4. Remove caps from EVAP side of dehydrator- 
receiver and high pressure liquid line and install high 
pressure liquid line to EVAP fitting side of sight glass, 
using a new O-ring. 

5. Install high pressure line at condenser. 

6. Evacuate system as described in Note 46c. 

7. Charge system with refrigerant as described in 
Note 46d and leak test dehydrator-receiver and con¬ 
denser connections. 

8. Check operation of system. 

12. Programmer 

a. Removal 

1. Open glove compartment door and remove 
compartment liner as described in Section 12, 
Note 71a. 

2. Remove two clips from vacuum valve studs and 
disconnect vacuum harness from programmer vacuum 
valve. 

3. Disconnect electrical harness from programmer. 

4. Disconnect door link from programmer output 
shaft. 

5. Remove three screws securing programmer to 
heater case and remove programmer. 

b. Installation 

1. Position programmer to heater case - secure with 
three screws. 

2. Connect electrical connector to programmer. 

3. Connect vacuum harness to programmer vacuum 
valve. Secure harness with clips on pins of valve. 

4. Install door link and adjust as described in 
Note 48b. 

5. Install glove compartment lin£r as described in 
Section 12, Note 71b. 

13. Blower Relay (Lo or Auto) 

a. Removal 

1. Remove two electrical connectors from relay. 

2. Remove two self-tapping screws securing relay to 
evaporator case and remove relay. 

b. Installation 

1. Position relay on evaporator case and secure with 
two sell-tapping screws, Fig. 1-33. 

2. Connect two electrical connectors. 

14. Evaporator Case 

a. Removal 

1. Purge system as described in Note 46a. 

2. Remove electrical connections from ambient 
sensor and both blower relays. 

(NOTE: Steps 3 and 4 may be deleted on 
Eldorado.) 

3. Support front of hood and tape a pad to the 
right-hand rear corner. 

4. Remove right-hand hood hinge. Note number 
and placement of shims. 

5. Remove high pressure line from X-valve and 
position out of way. 


6. Remove low pressure line from P.O.A. valve and 
position out of way. 

7. Remove right-hand tie strut at wheel house and 
position out of way. 

8. Remove one nut and five screws securing evapo¬ 
rator case to cowl. 

9. Remove four screws holding evaporator case to 
air inlet and separate evaporator case from air inlet. 
Gasket must be cut apart at air inlet-to-evaporator case 
joint. 

10. Remove evaporator case and air inlet. Remove 
vacuum hose from recirc. door actuator. 

b. Installation 

1. Position air inlet near cowl and connect vacuum 
hose to recirc door actuator. Cement gasket to cowl 
opening. 

2. Position evaporator case near cowl and secure to 
air inlet with four screws. 

3. Secure evaporator case to cowl with five screws 
and one nut. 

4. Connect high pressure line to X-valve using a new 
O-ring. 

5. Connect low pressure line to P.O.A. valve using a 
new O-ring. 

6. Reinstall right-hand tie strut to wheel house. 

7. Install right-hand hood hinge (except 693). 

(NOTE: Install shims as removed.) 

8. Remove hood support and pad from corner of 
hood (except 693). 

9. Make electrical connections to ambient sensors 
and blower relays. 

10. Evacuate system as described in Note 46c, 

11. Charge system as described in Note 46d, and leak 
test all connections. 

15. Evaporator Core 

a. Removal 

1. Remove evaporator case as described in Note a. 

2. Disconnect line from X-valve to P.O.A.'valve. 

3. Disconnect line from bottom of X-valve, 

4. Remove gasket from cowl side of evaporator 
case. 

5. Remove six screws holding case halves together 
and separate case halves. 

6. Remove clamp at X-valve and clamp at P.O.A. 
valve. 

7. Slide evaporator core out of case. 

b. Installation 

1. Position evaporator in location in case halve. 
Check to assure proper seal of core to case. 

2. Secure P.O.A. valve and X-valve with clamps. 

3. Install new seal and position case halves together. 
Secure with six screws. 

4. Add refrigeration oil as described in Note 46f. 

5. Using new O-rings, reconnect lines to X-valve and 
P.O.A. valve. 

6. Position gasket to cowl side of evaporator case 
and hold in place with trim cement. 

7. Install evaporator case as described in Note 14b. 
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16. POA Suction Throttling Valve 

a. Removal 

1. Purge system as described in Note 46a. 

2. Disconnect low pressure vapor line from suction 
throttling valve and cap line. 

3. Disconnect oil bleed line and external equalizer 
line from suction throttling valve. 

4. Remove screw securing suction throttling valve 
clamp to brace on front of blower-evaporator assembly 
case. 

5. Disconnect fitting on evaporator outlet pipe 
from POA suction throttling valve and remove valve. 

6. Remove clamp from suction throttling valve. 

b. Installation 

1. Install clamp on suction throttling valve. 

2. Connect suction throttling valve to fitting on 
evaporator outlet pipe, using a new O-ring. 

3. Position suction throttling valve clamp to brace 
on front of blower-evaporator assembly case, and secure 
with screw. 

4. Using new O-rings, connect equalizer and oil 
bleed lines to suction throttling valve. 

5. Connect low pressure vapor line to suction 
throttling valve, using a new O-ring. 

6. Evacuate system as described in Note 46c. 

7. Charge system as described in Note 46d, and leak 
test all connections. 

8. Check operation of system. 

17. Expansion Valve 

a. Removal 

1. Purge system as described in Note 46a. 

2. Remove insulation from power element bulb on 
evaporator outlet pipe and remove bulb clamp and bulb. 
Note routing of small tubes before removal. 

3. Disconnect external equalizer line from POA 
suction throttling valve. 

4. Disconnect high pressure liquid line from ex¬ 
pansion valve and cap line. 

5. Remove screw securing expansion valve clamp to 
brace on front of blower-evaporator assembly case. 

6. Disconnect expansion valve from evaporator 
inlet pipe fitting and remove expansion valve. 

7. Remove clamp from expansion valve. 

b. Installation 

1. Install clamp on expansion valve. 

2. Using a new O-ring, connect expansion valve to 
evaporator inlet pipe fitting. 

3. Install screw securing expansion valve clamp to 
brace on front of blower-evaporator assembly case. 

4. Connect high pressure liquid line to expansion 
valve using a new O-ring. 

5. Using a new O-ring, connect external equalizer 
line to suction throttling valve. 

6. Attach power element bulb to evaporator outlet 
pipe and secure with clamp. 

(NOTE: Use new clamp, if necessary, to obtain 
tight fit of bulb to tubing. Carefully route small tubes 
to clear water hoses.) 


7. Carefully replace insulation around power ele¬ 
ment bulb, as insulation must be packed tightly around 
bulb. 

8. Evacuate system as described in Note 46c. 

9. Charge system as described in Note 46d and leak 
test all connections. 

10. Check operation of system. 


18. Blower Motor 

a. Removal 

1. Disconnect negative battery cable. 

2. Remove rubber cooling hose from nipple and 
blower motor. 

3. Disconnect electrical connector at lead to motor. 

4. Remove six screws securing blower to case and 
remove blower. 

b. Installation 

1. Install ground wire to blower flange screw at 5 
o’clock position. 

2. Secure capacitor to blower flange screw at 5 
o’clock position. 

3. Place a bead of sealer around opening where 
blower will contact case. 

4. Guide blower motor against cowl and place on 
locating dowel. 

5. Install five screws securing blower to case. 

6. Connect electrical connector at lead to motor. 

7. Install cooling hose on motor and nipple. 

19. Heater Case 

a. Removal 

1. Drain radiator coolant. 

2. Remove hoses from heater core nipples. 

3. Remove instrument panel top cover as described 
in Section 12, Note 40a. 

4. Remove right and left A/C outlet hoses and 
center outlet connector. 

5. Remove two screws securing A/C distributor to 
heater case and remove distributor, Fig. 1-10. 

6. Remove one screw securing defroster nozzle to 
heater case and remove nozzle from under clips and out 
of car, Fig. 1-13. 

7. Remove glove compartment liner as described in 
Section 12, Note 71a. 

8. Disconnect vacuum hoses at recirc door, water 
valve, control head and supply hose. 

9. Disconnect aspirator hose from in-car sensor. 

10. Remove instrument panel center vertical brace. 

11. Remove instrument panel center horizontal 
brace. 

12. Remove four nuts securing heater case to cowl 

on engine side of cowl, Fig. 1-9. 

13. Remove heater case from position under in¬ 
strument panel being careful to hold case as upright as 
possible to avoid spilling coolant from heater core 
nipples on carpet. 
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b. Installation 

1* Position heater case under instrument panel as 
shown in Fig. 1-9. Do not position to cowl. 

2. Install heater case in position on cowl. Fig. 1-9, 
and secure with four nuts on engine side of cowl. 

3. install heater hoses to heater core nipples and 
replace coolant. 

4. Connect vacuum hose at recirc door, water valve, 
control head and supply. Color codes are shown in Fig. 
1-53. 

5. Install instrument panel center vertical brace. 

6. Install instrument panel center horizontal brace. 

7. Install defroster nozzle as shown in Fig. 1-13 

under clips and secure with one screw to heater case. 

8. Install A/C distributor under clip on heater case 
and secure with two screws. 

9. Install rubber connector between center A/C 
distributor and center A/C outlet. 

10. Install left and right outlet hoses, Fig. 1-10. 

11. Install instrument panel top cover as described in 
Section 12, Note 40b. 

12. Connect aspirator hose to in-car sensor and make 
vacuum and electrical connections to programmer, 
working through glove compartment opening. 

13. Install glove compartment liner as described in 
Section 12, Note 71b. 


20. Heater Core 

a. Removal 

1. Remove heater case as described in Note 19. 

2. Remove rubber seal from around core water 
nipples. 

3. Remove screw and clip from beneath seal. 

4. Remove two screws and clip from opposite end 
of core and remove core from position in case. 

b. Installation 

1. Locate heater core in position in heater case. 

2. Secure bottom of core with clip and two screws. 

3. Secure top of core with clip and screw. 

4. Install rubber seal over water nipples. 

5. Install heater case as described in Note 19. 


21. Water Control Valve 

(NOTE: The thermal vacuum valve is installed on 
697 rear units only and is serviced with the water 
control valve as an assembly.) 

a. Removal (Fig. 1-33) 

1. Clamp off valve inlet and outlet water hoses. 

2. Remove vacuum hose from water control valve. 

3. On 697 rear units, remove vacuum hoses from 
thermal vacuum valve. 

4. Remove clamps securing hoses to valve, and re¬ 
move valve from hoses. 


b. Installation 

1. Install water valve on inlet and outlet hoses and 
install clamps. 

2. Remove clamps from hoses. 

3. On all but 697 rear units, install white vacuum 
hose at water control valve. 

4. On 697 rear units, install red vacuum hose at 
water control valve. Install yellow and purple vacuum 
hoses on thermal vacuum valve so yellow hose connects 
to vacuum nipple closest to water outlet fitting. 

5. Replace any coolant lost. 

22. Air Conditioning Outlets 

The procedures for removing and installing the 
outlets are described in Section 12, Note 66. 

23. In-Car Sensor 

The procedure for removing and installing the in-car 
sensor and switch is described in Section 12, Note 65. 


24. Ambient Sensor and Switch 

a. Removal (Fig. 1-28) 

1. Disconnect electrical connector from sensor 
terminals. 

2. Remove two screws securing sensor to evapo¬ 
rator case and remove sensor. 

b. Installation 

1. Position sensor on evaporator case and secure 
with two screws. 

2. Connect electrical connector at sensor terminals. 

25. Automatic Climate Control Air 
Conditioner Control Panel 

The procedure for removing and installing the 
control panel is described in Section 12, Note 64. 


26. Air Conditioning Control Panel 
Disassembly and Assembly 

The control panel must be removed as described in 
Section 12, Note 64 to perform any of the following 
procedures. 

a. Circuit Board Removal 

1. Remove one screw securing wire harness clip to 
control head base plate. 

2i Remove, two green wires from temperature dial 
rheostat. 

3. Remove three screws on bottom of base plate 
securing circuit board to base plate. 
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4. Move control lever to “OFF” position and 
remove circuit board by sliding out from under control 
lever. 

b. Circuit Board Installation 

1. Move control lever to DBF position and leed 
circuit board connector and wires through base plate 
from bottom. 

CA UTION: This procedure is important to avoid 
damage to the wiper contacts on bottom of 
control lever. 

2. Work circuit board into position and secure to 
base plate with three screws. 

3. Working on top side of control head, connect 
two green wires to temperature dial rheostat, Fig. 1-30. 

4. Secure harness clip to base plate with one screw, 
Fig. 1-30. 

c. Temperature Dial Rheostat Removal 

1. Disconnect two green leads from rheostat 
terminals. 

2. Remove two screws securing rheostat bracket to 
mounting plate and remove rheostat. 

d. Temperature Dial Rheostat Installation 

1. Position rheostat to control panel and install two 
screws securing rheostat bracket to mounting plate. 

2. Connect two green wires to rheostat terminal. 

3. After installing control panel on car, adjust 
temperature dial as indicated in Note 50a. 

e. Control Head Vacuum Valve Removal 

1. Loosen two screws securing control vacuum 
valve to control head and remove valve. 

f. Control Vacuum Valve Installation 

1. Position control vacuum valve on control head so 
that pin engages lever arm. 

2. Secure with two screws. 

27. Superheat Switch Replacement 

a. Removal 

1. Completely discharge air conditioning system as 
described in Note 46a. 


2. After system is discharged, remove superheat 
switch retainer ring, using Snap Ring Pliers, J-5403. 

3. Remove superheat switch from rear head by 
pulling at terminal housing groove with a pair of pliers. 

4. Remove “0” ring from switch cavity in rear 
head. Use Oil Pick-Up Tube Remover, J-5139, or a wire 
with a hook on the end. 

5. Recheck superheat switch for closed contacts. 
See superheat switch check in diagnosis section on page 
1-14. Replace as necessary. 

b. Installation 

1. Check superheat switch cavity and “O’ 1 ring 
groove in rear head for dirt or foreign material and be 
sure area is clean before installing “O v ring. Lubricate 
“0” ring liberally with 525 viscosity oil, and install “0“ 
ring in groove of superheat switch cavity in rear head. 
(“0” ring is part of the new switch kit.) 

2. Lubricate housing of superheat switch with 525 
viscosity oil and insert switch carefully into switch 
cavity until switch bottoms. 

3. Using Snap Ring Pliers, J-5403, install superheat 
switch retainer ring with high point of the curved sides 
next to the switch housing. Be sure the retainer ring is 
properly seated in the snap ring groove. 

4. Check for electrical continuity between switch 
housing and rear head. Also check for continuity 
between terminal and switch housing to be sure the 
contacts are open. 

5. Evacuate and recharge system with refrigerant, 
according to the following special charging procedure. 

CAUTION: To prevent the possibility of 
“blowing " the new thermal fuse during evacu¬ 
ation , charging, or analysis of the system , 
disconnect the connector plug from the thermal 
fuse and install a jumper between the center 
terminal “ B ” and the clutch lead terminal “C" 
of the connector plug. 

a. Evacuate, recharge and leak check entire A/C 
system according to procedure described in Note 46. 
Repair any leaks, check and add oil as required for 
proper operation of system. 

b. When system is operating normally, remove 
jumper from connector plug and reconnect plug to 
thermal fuse. 


COMPRESSOR OVERHAUL 

28, Compressor Service after clutch and pulley parts have been removed. It is 

not necessary to disturb the shaft seal. 

When servicing the compressor, remove only the The shaft seal assembly can be replaced only by 

necessary components that preliminary diagnosis indi- removing the compressor from the car and removing the 

cates are in need of service. Refer to Fig. 1-82 for clutch plate and hub assembly to gain access to the seal, 

information relative to parts nomenclature and location. A complete kit of shaft seal parts is available for field 

Some service operations can be performed without replacement, 

disturbing the internal mechanism assembly or com¬ 
pletely removing the compressor from the car. Among Removal and installation of external compressor 

them are replacement of the clutch plate and hub as- components and disassembly and assembly of internal 

sembly, the pulley and bearing assembly, and pulley components must be performed on a clean workbench, 
bearing. The work area, tools, and parts must be kept clean at all 

The clutch coil'and housing assembly also may be times. Parts Tray, J-9402, should be used for all part? 
replaced without completely removing the compressor, being removed as well as for replacement parts. 
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Although certain service operations can be per¬ 
formed without completely removing the compressor 
from the car, the operations described herein are based 
on bench overhaul with the compressor removed from 
the car. They have been prepared in sequence in order of 
accessibility of the components. 

When a compressor is removed from the car for 
servicing, the amount of oil remaining in the compressor 
should be drained and measured. This oil should then be 
discarded and new oil added to the compressor as de¬ 
scribed in Note 46f. 

29. Compressor Clutch Plate and 
Hub Assembly 

a. Removal 

1. Place Holding Fixture, J-9396, in a vise, and 
secure compressor to fixture with pulley end up. 

2. Keep clutch hub from turning with Clutch Hub 
Holding Tool, J-9403, and remove locknut from end of 

shaft using Thin Wall Socket, J-9399, Fig. 1-55. 

3. Thread Clutch Plate and Hub Assembly remover, 
J-9401, into hub. Hold body of tool with a wrench and 
tighten center screw to remove clutch plate and hub 
assembly, Fig. 1-56. 

4. Remove square drive key from shaft. 

5. Remove hub retainer ring using Snap Ring Pliers, 
J-5403 (#21), and then remove hub spacer, Fig. 1-57. 

b. Installation 

1. Install square drive key on shaft, allowing it to 
project approximately 3/16 inch out of keyway. 

2. Wipe frictional surface of clutch plate and pulley 
clean. 

3. Place clutch plate and hub assembly on shaft, 
aligning shaft key with key way in hub. 

CAUTION: To avoid internal damage to com¬ 
pressor , do not drive or pound on hub or shaft. 
This could mis-position swash plate on shaft , 
resulting in damage to compressor. 




Fig. T56 Removing Clutch Plate And Hub Assembly 

4. Place Spacer, J-9480-2, on hub, Fig. 1-82. Insert 
end of Clutch Plate and Hub Assembly Installer, J-9480, 
through spacer and thread tool onto end of shaft. 

5. Hold hex portion of tool body with a wrench 
and tighten center screw several turns to press hub 
partially on shaft, Fig. 1-58. 

6. Remove Clutch Plate and Hub Assembly Installer 
and Spacer. Check alignment of drive key with keyway 
in shaft. If alignment is correct, replace installer tools 
and continue to press hub onto shaft until there is 
approximately a 3/32 inch (.093 inch) air gap between 
frictional surfaces of pulley and clutch plate. 

(NOTE: A zero thrust race is 3/32 inch thick and 
can be used as a gage between these frictional surfaces.) 

7. Remove Installer, J-9480, and Spacer, J-9480-2. 

8. Install hub spacer. 

9. Using Snap Ring Pliers, J-5403 (#21), install hub 
retainer ring with flat side of ring facing spacer. 

10. Install a new shaft locknut with small diameter 
boss of nut against hub spacer, using special Thin Wall 
Socket J-9399, Fig. 1-55. Hold clutch hub with Clutch 



Fig. 1-55 Removing Locknut 


Fig. 1-57 Removing Hub Retainer Ring And Spacer 
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Fig. 1-58 Installing Clutch Plate And Hub Assembly 



Hub Holding Tool, J-9403, and tighten nut to 15 loot- 
pounds torque, using a 0-25 foot pounds torque wrench* 
Air gap between frictional surfaces of pulley and clutch 
plate should now be approximately 1/32 inch (.031 inch 
to .057 inch), Fig. 1-57. 

30. Compressor Pulley and Bearing 
Assembly 

a. Removal 

U Remove clutch plate and hub assembly as de¬ 
scribed in Note 29a. 

2. Remove pulley retainer ring using Snap Ring 
Pliers, J-6435 (#26), Fig. 1-60. 

3. Pry out absorbent sleeve retainer, and remove 
absorbent sleeve from compressor neck. 

4. Place Puller Pilot, J-9395, over end of com¬ 
pressor shaft. 

CAUTION: ft is important that Puller Pilot , 
J-9395, be used to prevent internal damage to 
compressor when removing pulley. Under no 



Fig. 1-60 Removing Pulley Retainer Ring 

circumstances should Puller be used directly 
against drilled end of shaft. 

5. Remove pulley and bearing assembly using 
Pulley Puller, J-8433, Fig. 1-61. 

b. Installation 

1. If original pulley and bearing assembly is to be 
reinstalled, wipe frictional surface of pulley clean. If 
frictional surface of pulley shows any indication of 
damage due to overheating, pulley should be replaced. 

2. Check bearing for brinelling, excessive looseness, 
noise, and lubricant leakage. If any of these conditions 
exist, bearing should be replaced. The procedure for 
replacing bearing is described in Note 31. 

3. Press or tap pulley and bearing assembly on neck 
of compressor until it seats, using Pulley and Bearing 



Fig. 1-59 Checking Air Gap 


Fig. 1-61 Removing Pulley And Bearing Assembly 
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Fig. 1-62 Installing Pulley And Bearing Assembly 

Installer, J-9481, with Universal Handle, J-8092, Fig. 
1-62. Installer wilt apply force to inner race of bearing 
and prevent damage to bearing. 

4. Check pulley for binding or roughness. Pulley 
should rotate freely. 

5. Install retainer ring using Snap Ring Pliers, 
J-6435 (#26). 

6. Install absorbent sleeve in compressor neck. 

7. Install absorbent sleeve retainer in neck of com¬ 
pressor. Using sleeve from Seal Seat Remover J-9393, 
install retainer so that outer edge is recessed 1/32” from 
compressor neck face. 

8. Install clutch plate and hub assembly as de¬ 
scribed in Note 29b. 

31. Compressor Pulley Bearing 
Replacement 

1. Remove clutch plate and hub assembly as 
described in Note 29a. 



Fig. 1-63 Removing Pulley And Bearing Retainer Ring 
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Fig. 1-64 Removing Bearing From Pulley 

2. Remove pulley and bearing assembly as 
described in Note 30a. 

3. Remove pulley bearing retainer ring with a small 
screwdriver or pointed tool. Fig. 1-63. 

4. Place pulley and bearing assembly on inverted 
Support Block, J-9521, and, using Pulley Bearing 
Remover, J-9398, with Universal Handle, J-8092, drive 
bearing assembly out of pulley, Fig. 1-64. 

5. Install new bearing in pulley using Pulley and 
Bearing Installer J-9481 with Universal Handle, J-8092, 
Fig. 1-65. The tool will apply the force to the outer race 
of the bearing. 

CAUTION: Do not clean new bearing assembly 
with any type of solvent. Bearing is supplied with 
correct lubricant when assembled and requires no 
other lubricant at any time . 

6. Install bearing retainer ring, make certain that it 
is properly seated in ring groove. 

7. Install pulley and bearing assembly as described 
in Note 30b. 

8. Install dutch plate and hub assembly as 
described in Note 29b. 


32. Compressor Clutch Coil and 
Housing Assembly 


The coil has 3.85 ohms resistance at 80°F (ambient 
temperature) and should draw 3.2 amps at 12 volts. 

a. Removal 

1. Remove clutch plate and hub assembly as de¬ 
scribed in Note 29a. 

2. Remove pulley and bearing assembly as 
described in Note 30a. 
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Fig. 1-66 Removing Coil Housing Retainer Ring 


Fig. 1-68 Removing Seal Seat 


Fig. 1-65 Installing Bearing On Pulley 

3. Note position of terminals on coil housing and 
scribe location on compressor front head casting. 

4. Remove coil housing retaining ring using Snap 
Ring Pliers, J-6435 (#26), Fig. 1-66. 

5. Lift coil and housing assembly off compressor. 

b. Installation 

1. Position coil and housing assembly on com¬ 
pressor front head casting so electrical terminals line up 
with marks previously scribed on compressor. 

2. Align locating extrusions on coil housing with 
holes in front head casting. 

3. Install coil housing retainer ring, with flat side of 
ring facing coil, using Snap Ring Pliers, J-6435 (#26). 


Fig. 1-67 Removing Seal Seat Retainer Ring 

4. Install pulley and bearing assembly as described 
in Note 30b. 

5. Install clutch plate and hub assembly as 
described in Note 29b. 


33. Compressor Shaft Seal Assembly 

a. Removal 

1. Remove clutch plate and hub assembly as de¬ 
scribed in Note 29a. 

2. Pry out sleeve retainer and remove sleeve. 

3. Remove seal seat retainer ring using Snap Ring 
Pliers, J-5403 (#21), Fig. 1-67. 

(NOTE: Illustration shows coil and housing 
removed. However, this is not necessary.) 

4. Thoroughly clean inside of the compressor neck 
area surrounding the shaft, exposed portion of.seal seat, 
and the shaft itself of any dirt or foreign material. 

5. Remove seal seat using Seal Seat Remover and 
Installer, J-23128, Fig. 1-68. Adjust tool to grasp the 
flange of the seal seat securely and remove with a twist- 
pull motion. 
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Fig. 1-69 Removing Shaft Seal Assembly 

6. Remove shaft seal assembly using Seal Remover 
and Installer, J-9392, Fig* 1-69. Press down on tool to 
overcome seat spring pressure and twist tool clockwise to 
engage tabs on seal assembly with locking tangs on tool. 
Remove seal assembly by pulling straight out from shaft. 

7. Remove seal seat O-ring from compressor neck. 
A wire with a hook formed on the end mav be used. Fig. 
1-70. 

8. Re-check the shaft and inside of compressor 
neck for dirt or foreign material and be sure those areas 
are perfectly clean before installing new parts. 


b. Installation 

1. Coat new seal seat O-ring with clean refrigeration 
oil and install in compressor neck, making certain it is 



Fig. 1-70 Removing Shaft Seal O-Ring 
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Fig. 1-71 Shaft Seal and Seat Installed 

installed in bottom groove. Fig. 1-71. Top groove is for 
retainer ring. 

2. Coat O-ring and seal face of new seal assembly 
with clean refrigeration oil. 

3. Carefully engage tabs on new seal assembly with 
tangs of Seal Remover and Installer, J-9392 and install 
new seal assembly over flats on shaft. Turn tool counter¬ 
clockwise to release it from seal tabs and remove tool. 

4. If ceramic seat is being installed, coat seal face of 
new seal seat with clean refrigeration oil and install new 
seal seat, using Seal Seat Remover and Installer, J-23128. 
The seal seat is installed with the tool by a twist-push 
motion until the seat bottoms on the compressor shaft. 

5. If carbon seat is being installed, coat seal face of 
new seal seat with clean refrigeration oil and install new 
seal seat, using Seal Seat Remover and Installer, J-9393. 
With either type seat, make sure seal seat O-ring is not 
dislodged and seal seat is making a good seal with the 
O-ring. 

CAUTION: Seal faces of seal assembly and seal 
seat must be protected against dirt or any damage, 
such as scratches and nicks . Even finger markings 
are to be avoided. 

6. Install new seal seat retainer ring, with flat face 
against the seal seat, using Snap Ring Pliers, J-5403 
(#21). Sleeve from Seal Seat Remover and Installer, 
J-9393, may be used to press on the retainer ring so that 
it snaps into its groove, Fig. 1-71. 

7. Leak test compressor as described in Note 40. 
Correct any leaks found. 
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8. Wipe out any excess oil inside compressor neck 
and on shaft, resulting from installing the new seal parts. 

9. install new absorbent sleeve by roiling the ma¬ 
terial into a cylinder, overlapping the ends, and slipping 
the sleeve into the compressor neck with the overlap 
toward top of compressor. 

10. With a small screwdriver or similar instrument, 
carefully spread the sleeve to remove overlap so that in 
the final position ends of the sleeve will butt at the top 
vertical centerline. 

11. Position new metal sleeve retainer so that its 
flange face will be against the end of the sleeve. Using 
sleeve from Seal Seat Remover, J-9393, press and lap 
with a soft-faced hammer, setting the retainer and sleeve 
into place, until the outer edge of the retainer is recessed 
approximately 1/32" from the face of the compressor 
neck. 

12. The 1/32" dimension is critical and may be 
checked by using wire gages as shown in Fig. 1 -72. 

13. Install clutch plate and hub assembly as 
described in Note 29b. 

34. Compressor Overhaul Information 


Whenever a compressor is damaged to the point 
where metal particles or black oil are prevalent, the 
dehydrator receiver should be replaced. 

Whenever a major overhaul or rebuild is performed 
on a compressor, it is essential that the recommended 
service tools be available in order to perform the various 
service operations properly. In addition, an adequate 
supply of service parts should be available. Service parts 
should include the following. 

1. Standard size piston drive balls. 

2. Shoe discs - total of 11 sizes, including the 
ZERO shoe. 

3. Thrust races - total of 16 sizes, including the 
ZERO race. 

4. Pistons. 



1/32" (APPROX.) v 
STRAIGHT EDGE 
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O RING 
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i r 


Fig. 1 -72 Gaging Seal Retainer 


5. Main shaft needle bearings. 

6. Thrust bearings. 

7. Compressor shaft, swash plate and woodruff key 
assembly. 

8. Service cylinder assembly - front, rear halves, 
with main bearing in place and halves dowel pinned 
together. 

9. Major internal mechanism assembly. 

10. Suction reed valve - front, rear. 

11. Discharge valve assembly - front, rear. 

12. Gasket service kit - containing all gaskets, seals, 
O-rings, etc. 

13. Shaft seal kit. 

14. Nuts - head to shell and shaft. 

15. Retainer rings. 

16. Cylinder locator pins. 

1 7. Valve and head locator pins. 

18. Service type discharge cross-over tube kit. All 
sendee parts are protected by a preservation process and 
packaged in a manner that will eliminate the necessity of 
cleaning, washing or flushing of parts to remove preser¬ 
vation materials. Parts can be used just as they are 
removed from service package. 

Certain parts are identified on the piece part to 
denote their size or dimension. This applies to piston 
shoe discs and shaft thrust races. 

Gasket service kit contains shaft seal O-ring, head to 
shell O-rings, oil tube inlet O-ring, and discharge cross¬ 
over tube O-ring. This kit should be used to replace all 
seals and gaskets whenever a compressor is overhauled or 
an individual component is replaced. 

There is an optional method of handling one of the 
major internal components - the cylinder assembly. A 
service cylinder assembly, including bearings, and both 
front and rear halves of cylinders mated together, is 
available for service. 

There may be occasions where it would be desirable 
to use this assembly rather than the complete internal 
assembly. In case it is used, the gaging and parts 
selection operations will have to be performed as de¬ 
scribed in Note 37. 

An inspection should be made of the internal 
mechanism assembly to determine if any service opera¬ 
tions should* be performed. A detailed inspection of 
parts should be made to determine if it is economically 
feasible to replace them. 

Before proceeding with disassembly, wipe exterior 
surface of compressor clean. 

All oil in compressor should be drained, and 
measured. Assist draining by positioning compressor 
with oil drain plug down, open suction connector and 
rotate drive shaft several times. 

35. Compressor Internal Mechanism 
Removal 

1. Remove clutch plate and hub assembly as de¬ 
scribed in Note 29a. 

2. Remove pulley and bearing assembly as 
described in Note 30a. 

3. Remove clutch coil and housing assembly as 
described in Note 32a. 

4. Remove shaft seal as described in Note 33a. 
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Fig. 1-73 Teflon Gasket Surfaces on Rear Head 

5. Invert compressor and Holding Fixture, J-9396, 
with front end of compressor shaft down. 

(NOTE: Additional oil may leak from compressor 
at this time. All oil must be drained into a container so 
that total amount can be measured. A liquid measuring 
cup may be used for this purpose. Drained oil should 
then be discarded.) 

6. Remove four locknuts from threaded studs on 
compressor shell and remove rear head. 

(NOTE: Tap uniformly around rear head if head is 
binding.) 

7. Wipe excess oil from all teflon gasket surfaces on 
rear head casting webs, and examine gasket surfaces, Fig. 
1-73. If any damage is observed, head should be 
replaced. 

8. Remove suction screen and examine for any 
damage or contamination. Clean or replace if necessary. 

9. Paint an identifying mark (prussian blue or other 
suitable marking material may be used) on exposed face 
of inner and outer oil pump gears and then remove gears. 

(NOTE: Identifying marks are to assure that gears, 
if reused, will be installed on identical position.) 

10. Remove and discard rear head to shell O-ring. 




Fig. 1-75 Removing Rear Suction Reed 

11. Carefully remove rear discharge valve plate 
assembly. Use two small screwdrivers under reed 
retainers and pry up on assembly, Fig. 1-74. Do not 
position screwdrivers between reeds and reed seats. 

12. Examine valve reeds and seats. Replace entire 
assembly if any reeds or seats are damaged. 

13. Using two small screwdrivers, carefully remove 
rear suction reed. Fig. 1-75. Do not pry up on horseshoe 
shaped reed valves. 

14. Examine reeds for damage, and replace if neces¬ 
sary. 

15. Using Oil Pick-Up Tube Remover, J-5139, Fig. 
1-76 remove oil pick-up tube. Remove O-ring from oil 
inlet. 

16. Loosen compressor from Holding Fixture, place 
Internal Assembly Support Block, 1-9521, over oil pump 
shaft and, holding Support Block in position with one 
hand, lift compressor from Holding Fixture with other 
hand. Invert compressor and position on bench with 
Internal Assembly Support Block resting on bench. 

17. Lift front head and compressor shell assembly 
up, leaving internal mechanism resting on Internal 
Assembly Support Block. 


CAUTION: Do not tap on end of compressor 
shaft to remove internal mechanism . If mechanism 



Fig. 1-74 Removing Rear Discharge Valve Plate 


Fig. 1-76 Removing Oil Pick-Up Tube 
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will not slide out of compressor shell, tap on front 
head with a plastic hammer. 

18. Rest compressor shell on its side and push front 
head assembly through compressor shell, being careful 
not to damage sealing areas on inner side of front head. 
Discard Oring. 

(NOTE: It may be necessary to tap on outside of 
front head, using a plastic hammer, to overcome friction 
of O-ring seal between front head and compressor shell.) 

19. Wipe excess oil from sealing surfaces on front 
head casting webs and examine sealing surface. If any 
damage is observed, head should be replaced. 

20. Remove front discharge valve plate assembly and 
front suction reed plate. Examine reeds and seats. Re¬ 
place necessary parts. 

21. Remove suction cross-over cover by prying with 
screwdriver between cylinder casting and cover. 

(NOTE: Examine internal mechanism for any 
obvious damage. If internal mechanism has sustained 
major damage, due to loss of refrigerant or oil, it may be 
necessary to use the service internal mechanism assembly 
rather than replace individual parts.) 

36. Compressor Internal Mechanism 
Disassembly 

Use Parts Tray, J-9402, to retain compressor parts 
during disassembly. 

1. Remove internal mechanism from compressor as 
described in Note 35. 

2. Identify by pencil mark, or some other suitable 
means, each piston numbering them 1, 2, and 3, Fig. 
1-77. Number the piston bores in the front cylinder half 
in like manner so that pistons can be replaced in their 
original locations. 

3. Separate cylinder halves, using a wood block and 
mallet, Fig. 1-78. Make certain that discharge cross-over 
tube does not contact swash plate when separating 
cylinder halves. 



Fig. 1-77 Numbering Piston And Cylinder Bores 



Fig. 1-78 Separating Cylinder Halts 


CA UTION: Under no circumstances should shaft 
be struck at cither end in an effort to separate 
upper and lower cylinder halves. 

4. Position complete internal mechanism, rear 
cylinder down, on Support Block, J-9521, and remove 
front cylinder half. 

5. Pull up on compressor shaft and remove piston 
previously identified as #1, with balls and shoe discs, 
from swash plate. 

6. Remove and discard piston shoe discs. 

7. Remove and examine piston balls, and if satisfac¬ 
tory for re-use, place balls in #1 compartment of Parts 
Tray. 

8. Remove piston rings and examine for re-use. If 
satisfactory, place in proper slots below #1 piston in 
Parts Tray. 

9. Place piston in #1 compartment of Parts Tray 
with notch in casting web at front end of piston in dim¬ 
pled groove of compartment, Fig. 1-79. 

10. Repeat steps 5 through 9 for pistons #2 and #3. 

11. Remove front combination of thrust races and 
thrust bearing from shaft, Fig. 1-80. Discard races and 
place bearing in front bearing slot of Parts Tray. 

12. Remove shaft assembly from rear cylinder halt. 
It may be necessary to bend discharge crossover tube 
slightly in order to remove shaft. 

13. Remove rear combination of thrust races and 



Fig. 1-79 Compressor Piston 
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Fig. 1-80 Removing Front Thrust Races and Bearing 

bearing from shaft. Discard races and place bearing in 
rear bearing slot in Parts Tray. 

14. Examine surface of swash plate and shaft. 
Replace as an assembly, if necessary. Examine front and 
rear thrust bearings and replace if necessary. 

(NOTE: A certain amount of shoe disc wear on 
swash plate is normal as well as some markings indicating 
load of needle bearings on shaft.) 

15. Remove discharge cross-over tube from cylinder 
half, using self clamping pliers. 

(NOTE: This is necessary only on original factory 
equipment as ends of the tube are swedged into cylinder 
halves. The discharge cross-over tube in internal mech¬ 
anism assemblies that have been previously serviced have 
an O-ring and bushing at each end of the tube, and can 
be easily removed by hand.) 

16. Examine piston bores and needle bearings in 
front and rear cylinder halves. Replace front and rear 
cylinders if any cylinder bore is deeply scored or 
damaged. 

17. Needle bearings may be removed if necessary by 



driving them out with special Thin Wall Socket , J-9399. 
Insert socket in hub end (inner side) of cylinder head 
and drive bearing out. To install needle bearing, place 
cylinder half on Support Block, and insert bearing in end 
of cylinder head with bearing identification marks up. 
Use Needle Bearing Installer, J-9432, and drive bearing 
into cylinder head, Fig. 1-81, until tool bottoms on 
cylinder face. 

18. Wash all parts to be re-used with trichloro¬ 
ethylene, alcohol, or a similar solvent. Air dry parts 
using a source of clean dry air. 

(NOTE: Compressor internal components may be 
identified by referring to Fig. 1-82.) 

37. Compressor Internal Mechanism 
Gaging Operation 

1. Install Compressing Fixture, J-9397, on Holding 
Fixture, J-9396, in vise. Place front cylinder half in 
Compressing Fixture, flat side down. Front cylinder half 
lias long slot extending out from shaft hole. 

2. Secure from service parts stock four zero thrust 
races and three zero shoe discs. 

3. Install a zero thrust race, thrust bearing, and a 
second zero thrust race on front end of compressor 
shaft. Lubricate races and bearing with petrolatum. 

4. Insert threaded end of shaft through needle bear¬ 
ing in front cylinder half, and allow thrust race and bear¬ 
ing assembly to rest on hub of cylinder. 

5. Install a zero thrust race on rear end of compres¬ 
sor shaft so that it rests on hub of swash plate. Then 
install thrust bearing and a second zero thrust race, Fig. 
1-80. Lubricate races and bearing with petrolatum. 

6. Lubricate ball pockets of the #1 piston with 
refrigeration oil and place a ball in each socket. Use balls 
previously removed if they are to be re-used. 

7. Lubricate cavity of a zero shoe disc with refriger¬ 
ation oil and place shoe disc over ball in front end of 
piston, Fig. 1-84. Front end of piston has an identifying 
notch in casting web. Piston rings should not be installed 
at this time. 

(NOTE: Shoe discs should not be installed on rear 
piston balls during gaging operation.) 

8. Rotate shaft and swash plate until high point of 
swash plate is over #1 piston cylinder bore. 

9. Lift shaft assembly and hold front thrust race 
and bearing assembly against swash plate hub. 

10. Position piston over #1 cylinder bore (notched 
end of piston on bottom and piston straddling swash 
plate) and lower the shaft to allow piston to drop into 
its bore. Fig. 1-85. 

11. Repeat steps 6 through 10 for pistons #2 and 
#3. 

12. Install rear cylinder half on pistons, aligning cyl¬ 
inder with discharge cross-over tube hole in front 
cylinder. Tap into place using a plastic mallet. 

13. Position discharge cross-over tube holes between 
a pair of Compressing Fixture bolts to permit access for 
feeler gage. 

14. Install top plate on Compressing Fixture, J-9397. 


Fig. 1-81 Installing Needle Bearings 
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Fig, 1-82 Compressor Disassembled 
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Fig. 1-83 Installing Rear Thrust Races and Bearing 

Tighten nuts to 15 foot-pounds torque using a 0-25 foot¬ 
pounds torque wrench. 

15. Measure clearance between rear ball of #1 piston 
and swash plate, in following manner: 

a. Select a suitable combination of well-oiled feeler 
gage leaves to fit snugly between ball and swash plate. 

b. Attach a spring scale reading in 1 ounce incre¬ 
ments to the feeler gage. A distributor point checking 
scale or Spring Scale, J-544 may be used. 

c. Pull on spring scale to slide feeler gage stock out 
from between ball and swash plate, and note reading on 
spring scale as feeler gage is removed, Fig. 1-86. Reading 
should be between 4 and 8 ounces. 

d. If reading in step (c) is under 4 or over 8 ounces, 
reduce or increase thickness of feeler gage leaves and 
repeat steps (a) through (c) until a reading of 4 to 8 
ounces is obtained. Record clearance between ball and 
swash plate that results in a 4 to 8 ounce pull on spring 
scale. 

16. Rotate shaft 120° and repeat step 15 bet ween 
same ball and swash plate. Record this measurement. 

17. Rotate shaft 120° and again repeat step 15 
between these same parts and record measurements. 

18. Select a numbered shoe disc corresponding to 
minimum feeler gage reading recorded in the three 
checks. Place shoe discs in Parts Tray, in compartment 




Fig. 1-85 Installing Piston 

corresponding to piston #1 and rear ball pocket 
position. 

(NOTE: Shoe discs are provided in .0005 inch 
(one-half thousandths) variations. There are a total of 
eleven sizes available for field servicing. All shoe discs are 
marked with the shoe size, which corresponds to the last 
three digits of the piece part number. See shoe disc size 
chart.) 

Once proper selection of shoe has been made, the 
matched combination of shoe disc to rear ball and spher¬ 
ical cavity in piston must be kept in proper relationship 
during disassembly after gaging operation, and during 
final assembly of internal mechanism. 

19. Repeat in detail the same gaging operation out¬ 
lined in steps 15 through 18 for pistons #2 and #3. 

20. Mount Dial Indicator, J-8001-3, on edge of Com¬ 
pressing Fixture with Clamp, J-8001-1, and Sleeve, 
J-8001-2, Fig. 1-87. Position Dial Indicator on rear end 

of shaft and adjust to zero. Push front end of shaft 
upward and record measurement. 



Spring Scale 


Swash Plate 


Rear Ball 
Feeler Gages 


Fig. 1-84 Installing Shoe Disc 


Fig. 1-86 Gaging Rear Piston Ball 
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Last 

3 Digits 
of Part No. 

No. Stamped 
on Shoe 

Min. Feeler 
Gage 
Reading 

000 

0 

.0000 

175 

17-1/2 

.0175 

180 

18 

.0180 

185 

18-1/2 

.0185 

190 

19 

.0190 

195 

19-1/2 

.0195 

200 

20 

.0200 

205 

20-1/2 

.0205 

210 

21 

.0210 

215 

21-1/2 

.0215 

220 

22 

.0220 


(NOTE: Dial Indicator increments are .001 inch; 
therefore, reading must be estimated to nearest .0005 
inch.) 

21. Select a thrust race with a number corresponding 
to the amount of end play shown. Place thrust race in 
right hand slot at bottom center of Parts Tray. 

(NOTE: Fifteen thrust races are provided in 
increments of .0005 inch (one-half thousandths) thick¬ 
ness and one zero gage thickness providing a total of 16 
sizes available for field service. Thrust races are identi¬ 
fied on the part by their thickness in thousands in excess 
of the thickness of the zero thrust race.) 

This number also corresponds to the last three digits 
of the piece part number. See thrust race size chart. 

A tolerance of .0005 inch to .0015 inch is built into 
thrust races to provide a running clearance between hub 
surfaces of swash plate and front and rear hubs of 
cylinder. 

22. Remove nuts from top plate of Compressing Fix¬ 
ture, and remove top plate. 


THRUST RACE SIZE CHART 


Last 

3 Digits 
of Part No. 

No. Stamped 
on Thrust 

Race 

Dial 

Indicator 

Reading 

000 

0 

.0000 

050 

5 

.0050 

1 055 

5-1/2 

.0055 

060 

6 

.0060 

065 

6-1/2 

.0065 

i 070 

m 

1 

.0070 

075 

7-1/2 

.0075 

080 

8 

.0080 1 

085 

8-1/2 

.0085 

090 

9 

.0090 

095 

9-1/2 

.0095 

100 

10 

.0100 

105 

10-1/2 

.0105 

110 

11 

.0110 

115 

11-1/2 

.0115 

120 

12 

.0120 

--—i 



Fig. 1-87 Gaging Rear Thrust Race 

23. Separate cylinder halves while unit is in fixture. 
It may be necessary to use a wood block and mallet. 

24. Remove rear cylinder half and carefully remove 
one piston at a time from swash plate and front cylinder 
half. Do not lose the relationship of the front ball and 
shoe disc and rear ball. Transfer each piston, ball, and 
shoe disc to its proper place in Parts Tray. 

25. Remove rear outer zero thrust race from shaft 
and install thrust race previously selected. 

(NOTE: The zero thrust race may be put aside for 
re-use in additional gaging or rebuilding operations.) 

38. Compressor Internal Mechanism 
Assembly 

1. Install a piston ring on each end o! #1 piston, 
with scraper groove toward center of piston. 

2. Lubricate ball pockets of pistons with refrigera¬ 
tion oil and place the corresponding balls from the Parts 
Tray in each pocket. 

3. Lubricate cavities of #1 piston shoe discs with 
refrigeration oil and place zero shoe disc over ball in 
front end of piston and numbered shoe disc over ball in 
rear end of piston. 

4. Rotate shaft and swash plate until high point of 
swash plate is over #1 piston cylinder bore. 

(NOTE: Make certain that front thrust race and 
bearing assembly adhere to swash plate hub.) 

5. Position piston over #1 cylinder bore with 
notched end of piston on bottom and piston straddling 
swash plate and lower shaft to allow piston to drop into 
its bore. 
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Fig. 1-88 I retailing Discharge Crossover Tube 

6. Position piston ring gap toward shaft, compress 
ring and lower ring into front cylinder half. 

7. Repeat steps I through 6 for pistons #2 and #3. 

8. Install new discharge cross-over tube in front 
cylinder half with bridged surface facing outboard, Fig. 
1-88. Make certain that end of tube is properly centered 
in hole in front cylinder half. 

(NOTE: The service discharge cross-over tube is 
similar to the production type tube except that an 
O-ring and bushing is used at each end, Fig. 1-89. Do not 
install O-ring or bushing at this time.) 

9. Rotate shaft to position pistons in a stairstep 
arrangement. Position rings on each piston so that ring 
gaps are toward shaft, then push rings as far outboard as 
possible. 

10. Place rear cylinder half over shaft and start pis¬ 
tons and rings into cylinder bores. 

11. When all three pistons and rings are in their 
respective bores, align end of discharge cross-over tube 
with hole in rear cylinder half. Make certain that bridged 
surface of tube faces outboard for swash plate clearance. 

12. When satisfied that all parts are in proper align¬ 
ment, tap rear cylinder half with a mallet to seat it over 
the locating dowel pins. 

13. Remove internal mechanism from fixture and 
place on bench. 

14. Bending suction cross-over cover slightly, start it 
into one end of dove tail slot in cylinder halves. Align 
cover with ends of cylinder faces by gently tapping end 
of cover with a plastic hammer. 



Fig. 1-89 Service Type Crossover Tube 



Fig. 1-90 Installing O-Ring on Crossover Tube 

39. Compressor Internal Mechanism 
Installation 


1. Place internal mechanism on Internal Assembly 
Support Block J-9521, with rear end of shaft in block 
hole. 

2. Install new O-ring and bushing on front end of 
discharge cross-over tube, Fig. 1-90. The O-ring and 
bushing are service parts only for internal mechanisms 
that have been disassembled in the field. 

3. Install new dowel pins in front cylinder half, if 
previously removed. 

4. Install front suction reed plate on front cylinder 
half. Align with dowel pins, suction ports, oil return slot, 
and discharge cross-over tube, Fig. 1-91. 

5. Install front discharge valve plate assembly, 
aligning holes with dowel pins and proper openings in 
front suction reed plate, Fig. 1-92. 

(NOTE: Front discharge plate has a large diameter 
hole in the center, Fig. 1-93.) 

6. Coat gasket sealing surfaces on webs of compres¬ 
sor front head casting with 525 viscosity refrigeration 
oil. 

7. Determine exact position of front head casting in 
relation to dowel pins on internal mechanism. Mark posi¬ 
tion of dowel pins on sides of front head assembly and 
on sides of internal mechanism with a grease pencil. 
Carefully lower front head casting into position. Fig. 
•1-94, making certain that sealing area around center bore 
of head assembly does not contact shaft as head assem¬ 
bly is lowered. Do not rotate head assembly to line up 
with dowel pins, as sealing areas, would contact reed 
retainers. 
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Fig. 1-93 Front and Rear Discharge Valve Plates 


in holding fixture with front end of shatt down. Remove 
support block. 

12. Install new dowel pins in rear cylinder half it 
previously removed. 

13. Install new O-ring in oil pick-up tube cavity. 

14. Lubricate oil pick-up tube and install in cavity, 
rotating compressor mechanism to align tube with hole 
in shell baffle, Fig. 1-97. 

15. Install new O-ring and bushing on rear of dis¬ 
charge cross-over tube. 

16. Install rear suction reed over dowel pins with slot 
toward sump. 

17. Install rear discharge valve plate assembly over 
dowel pins with reed retainers up. 

18. Position inner oil pump gear over shaft with pre¬ 
viously applied identification mark up. 

19. Position outer oil pump gear over inner gear with 
previously applied identification mark up and, when 
standing facing oil sump, position outer gear so that it 
meshes with inner gear at the 9 o’clock position and 


Support Block 
J-9521 


Discharge 
Crossover Tube 


Fig. 1-91 Installing Front Suction Reed 


8. Generously lubricate angled groove at lower edge 
of front head casting with 525 viscosity refrigeration oil 
and install new O-ring in groove. Fig. 1 -95. 

9. Coat inside machine surfaces of compressor shell 
with 525 viscosity refrigeration oil and position shell on 
internal mechanism, resting on O-ring seal. 

10. Using Hat side of a small screwdriver, gently 
press O-ring in around circumference of internal mecha¬ 
nism until compressor shell slides down over internal 
mechanism. As shell slides down, line up oil sump with 
oil intake tube hole, Fig. 1-96. 

11. Holding support block, invert assembly and place 
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Fig. 1-92 Installing Front Discharge Valve Plate 


Fig. 1-94 Installing Front Head Casting 
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Fig. 1-97 Installing Oil Pick-up Tube 


Make certain that suction screen does not drop out of 
place when lowering rear head into position. 

(NOTE: If rear head assembly will not slide down 
over dowels in internal mechanism, twist front head 
assembly back and forth very slightly by hand until rear 
head drops over dowel pins.) 

25. Install nuts on threaded shell studs and tighten 
evenly to 20 foot-pounds torque using a 0-25 foot- 
pounds torque wrench. 

26. Invert compressor in holding fixture and install 
shaft seal as described in Note 33b. 

27. Install compressor clutch coil and housing 
assembly as described in Note 32b. 

28. Install compressor pulley and bearing assembly 
as described in Note 30b. 

29. Install compressor clutch plate and hub assembly 
as described in Note 29b. 

30. Add 525 viscosity refrigeration oil as described 
in Note f. 

31. Check for external and internal leaks, as- 
described in Note 40. 


Fig. 1-95 Front Head O-Ring Installed 


cavity between gear teeth is at 3 o’clock position, Fig. 
1-98. 

20. Generously oil rear discharge valve plate assem¬ 
bly around outer edge where large diameter O-ring will 
be placed. Oil valve reeds, pump gears, and area where 
teflon sealing surface will contact rear discharge valve 
plate. 

21. Lubricate new head to-she II O-ring and install on 
rear discharge valve plate, in contact with shell. 

22. Install suction screen in rear head casting, using 
care not to damage screen. 

23. Coat teflon sealing surface on webs of compres¬ 
sor rear bead casting with 525 viscosity refrigeration oil. 

24. Install rear head assembly over studs on compres¬ 
sor shell. The two lower threaded compressor mounting 
holes should be in alignment with the compressor sump. 


m Support^ 
Block J-9521 


Fjg. 1-96 Installing Compressor Shell 


Fig. 1-98 Positioning Oil Pump Gears 
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40. Compressor Leak Testing 
(External and Internal) 

1. Rotate clutch hub clockwise several turns to pick 
oil up from sump and carry it to piston rings and oil 
seals. 

2. Install Test Plate, J-9527, on rear head of 
compressor. 

3. Attach center hose of gage manifold set on 
Charging Station to a refrigerant drum standing in an 
upright position and open valve on drum. 

4. Connect charging station high and low pressure 
lines to corresponding fittings on Test Plate. 

(NOTE: High pressure fitting is one farthest from 
high pressure relief valve on compressor rear head.) 

5. Open valve 1 (low pressure control), valve 2 
(high pressure control), and valve 4 on Charging Station 
to allow refrigerant vapor to flow into compressor. 

6. Using Leak Detector Torch, J-6084, check for 
leaks at pressure relief valve, oil drain fitting, compressor 
rear head seal, compressor front head seal and compres¬ 
sor shaft seal. After checking, shut off valve 1 and valve 
2 on Charging Station. 

7. If an external leak is present, perform the neces¬ 
sary corrective procedures and repeat steps 1 through 6 


to make certain leak has been corrected before proceed¬ 
ing with steps 8 through 12 to check for internal leaks. 

8. Disconnect manifold gage hoses from test plate. 

9. Bleed refrigerant from compressor until down to 
10 P.S.I. or less. 

10. Connect low pressure hose of gage manifold set 
to high pressure fitting on Test Plate, J-9527. 

11. Open charging station valve 1 (low pressure 
control) to allow refrigerant vapor to How into 
compressor. 

12. Observe reading on pressure gage then close valve 

I. If gage reading drops to 10 pounds or under in 30 
seconds or less, it indicates that compressor is leaking 
internally, at one or more of the following points: 

a. Reed valves. 

b. Teflon seals at rear head, or sealing surfaces on 
front head. 

c. Cross-over tube. 

d. Raised section on cylinder face. 

13. If a leak is indicated in step 12, perform neces¬ 
sary corrective procedures to eliminate internal leak and 
repeat steps 1 through 12 to make certain external and 
internal leaks are corrected. If no leak was indicated, 
proceed with step 14. 

14. Disconnect charging station from test plate. 

15. Remove test plate from compressor. 


PROGRAMMER OVERHAUL 


41. Programmer Disassembly 

a. Transducer Removal 

1. Remove programmer as described in Note 12a. 

2. Remove programmer cover. 

3. Disconnect transducer electrical leads at 
transducer. 

4. Remove vacuum hoses from transducer vacuum 
ports. 

5. Remove screw with clip holding transducer in 
place and remove transducer. 

b. Transducer Installation 

1. Position transducer in programmer as shown in 

Fig. 1-99 and secure with screw and clip. 

2. Connect black vacuum hose to top port (small) 
of transducer and white hose to lower port (large). 

3. Connect electrical leads to transducer: yellow 
wire to inside terminal; gray wire to outside terminal. 

4. Install programmer cover. 

5. Install programmer as described in Note 12b. 

c. Checking Relay Removal 

1. Remove programmer as described in Note 12a. 

2. Remove programmer cover. 

3. Remove four hoses from relay and remove relay. 

d. Checking Relay Installation 

1. Position checking relay in programmer with 


ports 1 and 2 towards vacuum motor as shown in Fig. 
1-99. 

2. Make the following vacuum hose connections: 

a. White hose from transducer wraps around vac¬ 
uum motor and connects to port #2, Fig. 1-99. 

(NOTE: If this vacuum hose is replaced, the replace¬ 
ment hose must be at least 15" long). 

b. Short (yellow) hose connects remaining port (#1) 
to vacuum motor, Fig. 1-99. 

c. Purple hose from left hand port of vacuum valve 
to port #3, Fig. 1-99. 

d. Remaining black hose (R.H. nipple ol vacuum 
valve) to the port #5, Fig. 1-99. 

3. Install programmer cover. 

4. Install programmer as described in Note 12b. 

e. Vacuum Motor Removal 

1. Remove programmer as described in Note 12a. 

2. Remove programmer cover. 

3. Remove two screw/studs securing vacuum valve 
and swing valve out of way with hoses still attached. 

4. Remove tension spring and clip. 

5. Remove two screws securing vacuum motor to 
programmer housing. 

6. Remove vacuum hose between checking relay 
and vacuum motor. 

7. Loosen the output shaft bracket enough to allow 
the vacuum motor mechanism to be separated from the 
output shaft arm. 

8. Remove vacuum motor with blower contact 
assembly remaining on circuit board. 
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TO AIR MIX DOOR 


AIR MIX DOOR 
ADJUSTING \ 
SCREW 


1- GROUND 

2- BAT. 12 V. 

3- AMPLIFIER 
INPUT 


OUTPUT SHAFT 


6- TO BLOWER 

7- LO BLOWER FEED 

8- BLOWER SWITCH 
FEED 


CRITICAL HOSE LENGTH 
-DO NOT CUT- 



OUTSIDE 

PORT 


OUTSIDE 

PORT 


VACUUM 

VALVE 

PORTS 


1- HOT WATER VALVE 

2- VAC. SUPPLY INPUT 

3- RECIRC. INPUT 


4- RECIRC. DOOR 7-LOWER MODE SIGNAL 

5- MODE INPUT 8-UPPER MODE DOOR (BI-LEVEL) 

6- UPPER MODE DOOR (NO BI-LEVEL) 9-CHECKED VACUUM 


Fig. 1-99 ATC Programmer 


(NOTE: Handle blower contact assembly carefully as 
detent balls may fall out. If blower contact assembly is 
removed, mark a tooth on the feedback pot and a cor¬ 
responding notch on blower switch gear.) 

f. Vacuum Motor Installation 

1. If blower contact assembly was removed, posi¬ 
tion blower contact assembly to vacuum motor. Use care 
to be sure that balls do not fall out. Engage stud of 
contact in slot of gear. 

2. Align marks on feedback pot and blower contact 
gear and position vacuum motor to programmer housing. 


3. With vacuum motor mechanism in position on 
output shaft arm, tighten retaining screw on output 
shaft bracket. 

4. Secure vacuum motor in position with two 
screws. 

5. Install programmer vacuum valve in position and 
secure with two screw/studs. 

6. Install spring between vacuum motor arm and 
clip around outside edge of housing. 

7. Install short vacuum hose (yellow) between 
vacuum motor and checking relay. 
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8* Install programmer cover. 

9. Install programmer as described in Note 12b. 

g. Programmer Vacuum Valve Removal 

1. Remove programmer as described in Note 12a. 

2. Remove programmer cover. 

3. Remove three vacuum hoses from nipples on side 
of valve. 

4. Remove two screw/studs securing vacuum valve 
to housing and remove valve. 

h. Programmer Vacuum Valve Installation 

1. Make sure vacuum valve spring is in place. 

2. Position vacuum valve to programmer housing 
with drive arm on boss of vacuum motor mechanism. 

3. Secure valve with two screw/studs. 

4. Install vacuum hoses as follows: 

a. Left hand nipple has purple hose from checking 
relay lower port connected to it, see lug. 1-99. 

b. Center nipple has black hose from transducer top 
port connected to it, see Fig. 1-99. 

c. Right hand nipple has black hose from checking 
relay upper right hand port connected to it, see Fig. 
1-99. 

5. Install programmer cover. 

6. Install programmer as described in Note 12b. 

i. Blower Circuit Board Removal 

1. Remove programmer as described in Note 12a. 

2. Remove programmer cover. 

3. Remove two screw/studs securing vacuum valve 
to programmer housing and swing valve out of way with 
hoses still attached. 

4. Remove vacuum motor as described in part e of 
this note. 

5. Remove blower contact assembly. 

6. Remove two screws securing multiple connector 
at amplifier and remove connector. 

7. Remove three screws securing circuit board to 
programmer housing and remove circuit board. 

j. Blower Circuit Board Installation 

1. Position circuit board to programmer and secure 
with three screws. Refer to Fig. 1-99. 

2. Install multiple connector over terminals of 
amplifier and secure with two screws. 

3. Position blower contact assembly to vacuum 
motor. Be sure balls do not fall out. Engage stud of 
contact in slot of gear. 

STANDARD SEf 

42. Differences in Air Conditioner 
Equipped Cars 

Cadillac cars equipped with an air conditioner incor¬ 
porate special engineering features to compensate for the 
extra weight, power requirements, and electrical loads 
demanded by the air conditioner system. The following 
features should be kept in mind when working on air 
conditioned cars. 


4. Install vacuum motor as described in part f of 
this note. 

5. Position programmer vacuum valve in location 
on programmer and secure with two screw/studs. 

6. Move checking relay into position and install 
short yellow hose between vacuum motor and checking 
relay. 

7. Install programmer cover. 

8. Install programmer as described in Note i2b. 

k. Amplifier Removal 

1. Remove programmer as described in Note 12a. 

2. Remove programmer cover. 

3. Remove two screw/studs securing programmer 
vacuum valve to programmer housing and swing valve 
out of way with hoses still attached. 

4. Remove two hoses from transducer. 

5. Disconnect electrical connections at transducer. 

6. Remove clip and plastic protector from edge of 
programmer housing. 

7. Remove two screws securing multiple connector 
to amplifier and remove multiple connector. 

8. Mark a tooth on the feedback pot and the corre¬ 
sponding notch on the blower gear. 

9. Remove two nuts securing feedback pot to hous¬ 
ing and remove amplifier with pot attached. 

l. Amplifier Installation 

1. Install amplifier in position in programmer hous¬ 
ing, Fig. 1-99. 

2. Position feedback pot over studs with mark on 
pot aligned with mark on wheel and secure amplifier and 
pot with two nuts. 

3. Position multiple connector over amplifier termi¬ 
nals and secure connector with two screws. 

4. Install plastic guard over edge of programmer 
housing as shown in Fig. 1-99 and secure with clip. 

5. Connect transducer electrical leads as follows: 

a. Yellow wire to inboard terminal. 

b. Gray wire to outboard terminal. 

6. Install transducer vacuum hoses as follows: 

a. Black hose from programmer vacuum valve to 
top (small ) port of transducer, Fig. 1 -99. 

b. White hose from checking relay to bottom (large) 
port of transducer, Fig. 1-99. 

7. Position programmer vacuum valve in location 
on housing and secure with two screw/studs. 

8. Install programmer cover. 

9. Install programmer as described in Note 12b. 

E PROCEDURES 

a. Radiator Assembly 

A special radiator is used with additional copper 
tubing for better cooling. 

b. Power Steering Pump Pulley 

A double sheave pulley is used on air conditioned 
cars. 
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c. Vapor Return Line 

A vapor return line is connected from the fuel pump 
to the fuel tank to reduce the possibility of vapor lock. 

d. Generator 

A 63 ampere generator is used to accommodate the 
greater electrical load on all cars except the 697 which 
uses an 80 ampere model. 

e. Suspension 

Front coil springs have higher static load rate to 
compensate for additional weight of the system’s com¬ 
ponents (except 693). 

43. Handling Refrigerant and 
Refrigeration Components 

a. Maintaining Chemical Stability 

The efficient operation of the air conditioning sys¬ 
tem is dependent on the pressure-temperature relation¬ 
ship of pure refrigerant 12. As long as the system 
contains pure refrigerant 12 (plus a certain amount of 
refrigeration oil which mixes with the refrigerant), it is 
considered to be chemically stable. 

When foreign materials, such as dirt, air or moisture 
are allowed to get into the system, they will change the 
pressure-temperature relationship of the refrigerant. The 
system will no longer operate at the proper pressures and 
temperatures, and the efficiency of the system will 
decrease. 

The following general practices should be observed 
to insure chemical stability in the system: 

1. Whenever it becomes necessary to disconnect a 
refrigerant connection, wipe away any dirt or oil at or 
near the connection to eliminate the possibility of dirt 
entering the system. Both sides of the connection should 
be immediately capped or plugged to prevent the 
entrance of dirt, moisture, or foreign material. All air 
contains moisture. Air that enters any part of the system 
will carry moisture with it and the exposed surfaces will 
collect the moisture quickly. 

2. Tools should be kept clean and dry. This 
includes the Charging Station and the Gage Set. 

3. When adding oil, the container and the transfer 
tube through which the oil will flow should be excep¬ 
tionally clean and dry in order to keep the refrigeration 
oil as moisture-free as possible. For this reason, the oil 
container should not be opened until ready for use, and 
should be capped immediately after use. 

4. When it is necessary to open a system, have 
everything needed ready and handy so that as little time 
as possible will be required to perform the operation. Do 
not leave the system open any longer than is necessary. 

5. .Any time the system has been opened and sealed 
again, it must be properly evacuated, as described in 
Note 46c. 

CA UTION: Use only refrigerant from a reputable 
dealer , as contaminated refrigerant will not only 
lower the efficiency of the system , but will 
damage the unit. Use only refrigerant 12 as refrig¬ 


erant for the Cadillac system, since any other 
refrigerant will damage the compressor or other 
parts by incorrect pressure-temperature 
relationship. 

b. Precautions in Handling Refrigerant 

Refrigerant 12 is stored and shipped as a liquid 
under pressure in heavy metal drums in 10, 25, and 145 
poupd sizes and in 1, 12, and 25 pound disposable con¬ 
tainers. Correctly handled, it is as safe as compressed air. 
Incorrectly handled, it can explode and cause serious 
damage. 


WARNING: IN HANDLING REFRIGERANT 
DRUMS, ALWAYS OBSERVE THE FOLLOW¬ 
ING SAFETY PRECAUTIONS: 

1. DO NOT LEAVE DRUM UNCAPPED IF 
DRUM IS SO EQUIPPED. THE METAL CAP 
FURNISHED WITH THE DRUM WHEN IT IS 
SHIPPED IS TO PROTECT THE VALVE IN 
CASE THE DRUM IS ACCIDENTALLY 
KNOCKED OVER. THIS ELIMINATES THE 
POSSIBILITY OF THE DRUM FLYING 
THROUGH THE SHOP AND CAUSING SERI¬ 
OUS DAMAGE TO PEOPLE AND PROPERTY. 
A SAFETY PLUG IS PROVIDED ON THE 
VALVE IN CASE THE TEMPERATURE EX¬ 
CEEDS THE SAFE LIMITS OF THE DRUM. 
THE CAP IS DESIGNED SO THAT IF THE 
SAFETY PLUG AT THE VALVE SHOULD 
BLOW, THE REFRIGERANT WILL ESCAPE 
WITHOUT CAUSING THE DRUM TO MOVE. 

2. DO NOT OVERFILL DRUM. A SAFETY 
PLUG IS PROVIDED IN CASE THE TEMPERA¬ 
TURE OF THE REFRIGERANT EXCEEDS 
THE SAFE LIMITS OF THE DRUM. HOW¬ 
EVER, IF THE DRUM IS OVERFILLED, THE 
PRESSURE CREATED COULD CAUSE THE 
DRUM TO EXPLODE BEFORE THE TEMPER¬ 
ATURE RISES TO THE POINT WHERE THE 
SAFETY PLUG WOULD BURST AND ALLOW 
THE REFRIGERANT TO ESCAPE. 

3. DO NOT CARRY THE DRUM IN THE 
PASSENGER COMPARTMENT OF A CAR. 
ALWAYS PLACE DRUM IN THE LUGGAGE 
COMPARTMENT OF CAR. IF A DRUM IS 
CARRIED IN AN OPEN TRUCK SHIELD IT 
FOR PROTECTION FROM THE SUN S RAYS. 
THIS HEAT COULD INCREASE THE PRES¬ 
SURE ENOUGH TO CAUSE SAFETY PLUG TO 
BURST. 

4. DO NOT SUBJECT DRUM TO HIGH 
TEMPERATURE WHEN CHARGING SYSTEM - 
USE WATER NO WARMER THAN 125°F TO 
HEAT DRUM. NEVER PLACE DRUM ON 
STEAM RADIATOR OR STOVE, OR USE 
TORCHES FOR HEATING DURING 
CHARGING. 

5. DO NOT DISCHARGE REFRIGERANT 12 
INTO AREAS WHERE THERE IS AN EX¬ 
POSED FLAME OR WHERE IT COULD BE 
DRAWN INTO THE ENGINE AIR INTAKE 
WHEN THE ENGINE IS OPERATING. CON- 
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CENTRATIONS OF THIS GAS IN CONTACT 
WITH A FLAME MAY PRODUCE A POISON¬ 
OUS GAS. 

6. ALWAYS WEAR GOGGLES WHEN DO¬ 
ING WORK THAT INVOLVES OPENING THE 
REFRIGERANT LINES. AN ACCIDENT CAN 
EASILY CAUSE LIQUID REFRIGERANT TO 
STRIKE THE FACE. IF GOGGLES PROTECT 
THE EYES, THE LIKELIHOOD OF SERIOUS 
INJURY WILL BE REDUCED. A SKIN INJURY 
CAN BE BATHED WITH COLD WATER AND 
TREATED IN THE SAME MANNER AS 


c. Welding 

Excessive heat applied to any section of the refrig¬ 
erant lines will create excessively high pressures. For this 
reason, welding should not be performed on any portion 
of the car adjacent to the refrigerant units or lines. 

d. Undercoating 

To simplify service operations, undercoating should 
not be applied to any connections or rubber lines of the 
refrigeration system. While it is permissible to undercoat 
the metal refrigerant lines, all flare joints and connec¬ 
tions should first be masked. 

e. Collision Service 

It is very important that the air conditioning system 
be inspected as soon as possible whenever a car so equip¬ 
ped has been involved in a collision. If the system has 
been opened as the result of a collision, it will permit the 
entry of air, moisture, and dirt that will cause internal 
damage. As the length of time the system has been open 
and the extent of damage to the components will govern 
the replacement of parts and the service operations 
required, a definite procedure cannot be recommended 
to cover all cases. The following, however, may be used 
as a guide: 

1. Make certain clutch is disengaged, if car is to be 
operated before repairs are made. 

2. Inspect all units and lines, noting any damage. 

a. If condenser is damaged, it should be replaced. 
No repairs such as soldering, brazing or welding should 
be attempted. 

b. Replace dehy drat or-receiver assembly if 
damaged, leaking, clogged or restricted, or if system was 
open for any period of time. 

3. Check compressor and clutch pulley for cracks. 


If compressor does not show evidence of external dam¬ 
age, it may be used. 

f. Handling Components 

1. Store all lines to avoid crushing or kinking. 

2. Lines should be kept sealed and dehydrated in 
stock. Do not remove shipping caps from lines until just 
before installation. 

3. Always use two wrenches when tightening fit¬ 
tings to prevent twisting the hoses or soft aluminum 
tubing. Lubricate all fittings with refrigeration oil to 
allow the joint to be tightened without twisting the pipe. 

4. Cap ends of lines that have been disconnected 
for any reason, to prevent entrance of moisture or dirt. 

5. Gage set and lines should be kept clean and free 
from moisture. 

6. Do not leave refrigeration oil container open any 
longer than necessary, as the special oil is moisture-free, 
but will rapidly absorb moisture from the air. 

7. Use Vacuum Pump, J-5428, or Charging Station, 
J-23500,to remove any air or moisture that may have 
entered the system when it was opened to replace a part. 


g. Replacing Components 

When removing any components or lines from the 
system, they must be capped and plugged immediately 
to prevent exposing them to moisture. 

All components of the air conditioning system are 
shipped dehydrated and sealed. They are to remain 
sealed until just prior to making connections and should 
be at room temperature before uncapping to prevent 
condensation of moisture from the air that enters the 
components. They should not be uncapped any longer 
than necessary to make a connection. 

All precautions should be taken to prevent damage 
to the fitting and connections. Any fittings with grease 
or dirt on them should be cleaned prior to assembly, 
using a clean cloth dipped in alcohol. If dirt, grease or 
moisture gets inside lines and cannot be removed, lines 
may have to be replaced. 

All blue O-rings for making closures for shipment 
should be discarded and new black O-rings used for 
making final refrigerant connections. 

Use a small amount of refrigerant oil on all tubes and 
hose joints and lubricate the O-rings with this oil before 
assembly. Always slip the lubricated O-ring onto the 
flange tube to insure proper locating and sealing. 

All O-ring connections should be tightened with 
torque wrenches and a crowfoot wrench (used at a 90° 
angle to the torque wrench for accurate reading,) in 
accordance with the table on page 1-105. Note that the 
torque specified for aluminum or copper tubing is less 
than that specified for steel tubing. 

If a connection is made with steel to aluminum or 
copper, use torques for aluminum. In other words, use 
the lower torque specification. Use steel torques only 
when both ends of connection are steel. 

Backing wrenches of the required size must be used 
during the final tightening of all O-ring and flare-type 
connections. 


FROSTBITE. IF REFRIGERANT LIQUID 
SHOULD STRIKE THE EYE, PROCEED AS 
FOLLOWS: 

a. DO NOT RUB IT IN. SPLASH THE AF¬ 
FECTED AREA WITH QUANTITIES OF COLD 
WATER TO BRING THE TEMPERATURE 
GRADUALLY ABOVE THE FREEZING POINT. 
APPLY A FEW DROPS OF ANTISEPTIC OIL 
TO PROVIDE A PROTECTIVE FILM. 

b. IF IRRITATION CONTINUES, WASH 
THE EYES WITH A WEAK SOLUTION OF 
BORIC ACID. 

c. CONSULT AN EYE SPECIALIST IMMEDI¬ 
ATELY FOR TREATMENT. 
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44. Maintenance and Inspection 

The following items should be checked every spring 
and fall and whenever the car is brought in to check the 
air conditioning. 

a. Functional Test of the Air Conditioner 

See Note 49 to perform the test. 

b. Sight Glass Check 

Check sight glass through access hole in radiator 
cradle for full charge of refrigerant. If system is low, leak 
test and make necessary repairs. See Note 45. 

(NOTE: It is normal for some foaming to occur in 
the sight glass with an outside air temperature of 70°F 
or below.) 

c. Leaks 

If there is evidence of oil leaks, leak test entire 
system and make necessary repairs. See Note 47. 

d. Coolant Level 

Check coolant for proper level. See Section 6, 
Note 4. 

e. Belt Tension 

Check tension of belts as described in Section 6, 
Note 10. 

f. Compressor Clutch 

Observe clutch to make certain it is engaging and 
disengaging while moving the selector lever between 
VENT and LO with the engine idling. 

45, Checking Refrigerant Charge 

Bubbles in the sight glass do not always indicate that 
the system i$ low on refrigerant. If the system is at a 
control point, bubbles may appear in the sight glass even 
though the system is fully charged. 

A certain amount of foaming is also normal with an 
outside air temperature of 70°F or below. 

Check refrigerant charge at the sight glass and pro¬ 
ceed as described below to make certain that system is 
not at bubble producing control point. 

1. Connect Charging Station low pressure line to 
gage fitting on suction throttling valve. 

2. Move Automatic Climate Control lever to 
AUTOMATIC position and set temperature dial to 65 U F. 

3. Run engine at 1500 rpm for 5 to 7 minutes to 
stabilize system. 

4. Observe low pressure reading. Low pressure gage 
should read approximately 29.5 ± .5 pounds. 

5. Slow down engine. 

6. Maintain engine speed at this level, wait several 
minutes and then observe sight glass. 

a. If a solid column of refrigerant appears in sight 
glass, it is an indication that charge in system is adequate 
or overcharged. 

b. If bubbles appear in sight glass, it is an indication 
that system is low on refrigerant. Add refrigerant to 


system as described in Note 46. 

46. Purging, Evacuating and Charging 
the Refrigeration System 

a. Purging Refrigerant From System 

When replacing any air conditioner component, the 
system must be purged (drained) of refrigerant. The 
purpose is to lower pressure inside the system so that a 
component part can be safely removed. Following is a 
simplified procedure for purging refrigerant from 
system. 


WARNING: ALWAYS WEAR GOGGLES WHEN 
DOING WORK THAT INVOLVES OPENING 
REFRIGERANT LINES. 


1. Remove caps from pressure fittings on high pres¬ 
sure line and on suction throttling valve. 

2. Install a length of 5/16" diameter clear plastic 
hose over the threaded end of adapter, J-5420. Secure 
with a clamp. 

3. Install hose from J-5420 into a graduated 
container such as an empty refrigerant oil bottle. 

4. Loosely install Gage Adapter, J-5420, on high 
side pressure fitting. 

5. Tighten gage adapter and allow system to dis¬ 
charge at a rapid rate into the container. 

(NOTE: Rapid discharge will cause oil loss; con¬ 
tainer is necessary to collect oil.) 

6. Measure oil collected in container and discard 
old oil* 

7. New refrigeration oil should be added to the 
system as described in Part F of this note, [f this method 
is not practical, oil lost during rapid discharge must be 
replaced as follows. 

8. Connect charging station low pressure line to 
fitting on STV. 

9. Connect J-5420 to high pressure fitting. 

10. Place hose from J-5420 into a container of fresh 
refrigeration oil. 

(NOTE: Container should have more oil than was 
drained from system to prevent trying to draw all oil 
from bottle into system.) 

CAUTION: Care should he exercised during this 

operation to ensure that no dirt is drawn into the 

system . 

11. Start vacuum pump and draw into system, as 
much oil as was lost during rapid discharge. Remove 
hose from container when this point is reached. 

12. Elevate hose to allow oil in hose to be drawn 
into system. 

13. Remove J-5420 and proceed with normal evacu¬ 
ation and charging (Parts C and D of this note.) 

b. Connection Charging Station, J-23500 

1. Remove caps from high pressure fitting on high 
pressure line and the gage fitting on suction throttling 



1-86 


AIR CONDITIONING AND HEATING 


valve. 

2. Make certain that all valves on charging station 
are closed. 

3. Install Gage Adapters, J-5420, on Charging 
Station high and low pressure lines. 

4. Connect charging station high pressure line to 
fitting on high pressure line and low pressure line to gage 
fitting on suction throttling valve, Fig. 1-100. 

c. Evacuating System 

Whenever the air conditioning system is opened for 
any reason, it should not be put into operation again 
until it has been evacuated several times. For this oper¬ 
ation use Charging Station, J-23500, to remove air and 
moisture that may have entered the system. 

Check Charging Station vacuum pump oil level at oil 
filler screw on front of pump. Oil should be level with 
bottom of filler tube, Fig. 1-101. Add 150 viscosity 
refrigeration oil to bring to proper level. Change the oil 
in pump every 250 hours of operation. A small amount 
of 150 viscosity oil may be drawn into the pump 
occasionally to insure protection of internal parts during 
periods of disuse. If the pump should fail to start, check 
capacitor or relay. 

1. Purge system as described in part a of this note. 

2. Connect Charging Station high and low pressure 
lines as described in part b of this note. 

3. Plug in Charging Station to 110 volt outlet and 
turn on vacuum pump switch. 

4. Open valve 1 (low pressure control), valve 2 
(high pressure control), and valve 3 (vacuum control). 

5. Operate to obtain 28 inches of vacuum, then 
continue to operate pump for ten minutes. 

(NOTE: In all evacuating procedures specification 
of 28-29" of vacuum is used. This evacuation can only 
be attained at or near sea level. For each 1000 feet above 
sea level where this operation is being performed, specifi¬ 
cation should be lowered by one inch of mercury 
vacuum. At 5000 feet elevation only 23" to 25" of 
vacuum can norm ally be obtained.) 

6. While evacuating the system, add refrigerant to 
cylinder on Charging Station by opening valves on 
refrigerant drum and at bottom of cylinder (valve 4 must 
be closed). Open valve on top of cylinder until proper 



Fig. 1-100 Connecting Charging Station Lines 



Fig. 1-101 Vacuum Pump Oil Level 


liquid level is obtained in sight tube, and then close both 
top and bottom valves on cylinder. 

7. Close valves 1, 2 and 3 and turn off vacuum 
pump switch. System should hold vacuum, unless there 
is a leak present, 

8. Slowly open valves 2 and 4, allowing 1/2 to 1 
lbs. of refrigerant to enter system, then close valves. 

(NOTE: It is advisable at this time to leak test 
system for major leaks as described in Note 47.) 

9. Purge system. 

10. Repeat steps 4 and 5. 

11. Repeat step 7. 

12. System is now ready for complete charge of 
refrigerant as described in part d of this note. 

d. Adding Refrigerant (Complete Charge) 

1. Evacuate system as described in part c of this 
note. The system must b e properly evacuated. 

2. Fill cylinder on Charging Station with refrigerant 
as follows: 

a. Open valves on refrigerant drum and bottom of 
cylinder (valve 4 must be closed). 

b. Open valve on top of cylinder until proper liquid 
level is obtained in sight tube. (4 pounds on standard 
models, 5 1/4 pounds on Fleetwood Seventy-Five). 
Fleetwood Seventy-Five refrigerant will have to be 
added in two steps as required charge is greater than 
capacity of Charging Station cylinder. 

3. Connect heating element plug to a 110 volt 
outlet. 

4. Fully open valves 2 and 4 to allow refrigerant to 
flow into system. 

(NOTE: If refrigerant does not flow freely into 
system, it is probably due to valve cores in high pressure 
line and STV fittings not being depressed far enough. If 
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this condition exists, try another Gage Adapter, J-5420, 
or build up an adapter depressor tongue with solder to 
depress valve core further*) 

5. After liquid refrigerant has stopped flowing into 
high pressure side of system, close valve 2. 

6. Start engine and run at approximately 1500 rpm 
with shift lever in PARK position. 

7. Move Automatic Climate Control lever to 
AUTOMATIC position and set temperature dial to 65° F. 

8. Open valve 1 (valve 4 must also be open). This 
will allow refrigerant remaining in cylinder to be pulled 
into system. 

9. Shut off engine, close all valves, disconnect 
Charging Station high and low pressure lines and replace 
caps on fittings. 

10. The system should not be overcharged due to 
excessive head pressures that result. 

e. Adding Refrigerant (Partial Charge) 

Refrigerant can be added to the air conditioning 
system using Charging Station, J-23500. The charging 
lines must be purged before any refrigerant is added. 

1. Connect Charging Station as described in part b 
of this note. 

(NOTE: Purge air from Charging Station high and 
low pressure lines before connecting. To purge lines, 
crack open valves 1,2 and 4, making certain that there is 
some refrigerant in cylinder, then install lines and close 
valves.) 

2. Operate engine at 600 rpm with shift lever in 
PARK position. 

3. Move Automatic Climate Control lever to 
AUTOMATIC position and set temperature dial to 65°F. 

4. Fill cylinder on Charging Station with 2 to 3 
pounds of refrigerant, as follows: 

a. Open valves on refrigerant drum and bottom of 
cylinder (valve 4 must be closed). 

b. Open valve on top of cylinder until proper liquid 
level is obtained in sight tube. 

c. Close valve at bottom of cylinder. 

5. Open valves 1 and 4. Watch sight glass until solid 
column ol liquid appears, then close valves. 

(NOTE: It is normal for some foaming to occur in 
sight glass with an outside air temperature at 70° F or 
below. (See note 45.) 

6. After five minutes of operation, check sight glass 
again. If no bubbles appear, open valves 1 and 4 and add 
another 1/2 pound of refrigerant. 

7. If bubbles appear, repeat steps 5 and 6. 

8. Shut off engine, close all valves, disconnect 
Charging Station, and install gage fitting caps. 

9. The system should not be overcharged due to 
excessive head pressures that result. 

f. Adding Oil 

The six-cylinder compressor uses 525 viscosity refrig¬ 
eration oil. An oil charge of 10-1/2 fluid ounces is 
required, (13-1/2 fluid ounces on Fleetwood Seventy- 
Five models). It is important that only the specified type 
and quantity of oil be used in the compressor. If there is 
a surplus ot oil in the system, too much oil will circulate 


with the refrigerant, causing the cooling capacity of the 
system to be reduced. Too little oil will result in poor 
lubrication of the compressor. 

When it is necessary to replace a component of the 
refrigeration system or when the system is discharged at 
a rapid rate as described in part a of this note, certain 
procedures must be followed to assure that the total oil 
charge in the system is correct when the system is 
reactivated. When the compressor is operated, oil 
gradually leaves the compressor and is circulated through 
the system with the refrigerant. Eventually a balanced 
condition is reached in which a certain amount of oil is 
retained in the compressor and a certain amount is 
continually circulated. When the system is discharged at 
a rapid rate or a component of the system is removed 
after the system has been operated, some oil will go with 
it. To maintain the original total oil charge, it is neces¬ 
sary to compensate for this by adding oil to the new 
replacement part. 

The procedures for adding oil are as follows: 

1. Compressor Only 

1. Idle engine for 10 minutes at 1000 - 1 500 rpm at 
maximum cooling and high blower speed to allow oil to 
distribute itself in system in a normal manner. 

2. Remove compressor from car and place it in a 
horizontal position with drain plug downward. Drain oil, 
measure, and discard it. 

3. Drain oil from compressor that is to be installed 
in car. 

4. If oil drained in step 2 is more than 4 fluid 
ounces, add to new compressor the same amount of oil 
as drained from replaced unit plus the amount lost 
during rapid discharge. 

5. If the oil drained in step 2 is less than 4 fluid 
ounces, add 6 ounces of oil to new compressor, plus the 
amount lost during rapid discharge. 

2. Replacing Components 

Whenever replacing a component of the air condi¬ 
tioning system, measured quantities of 525 viscosity 
refrigeration oil should be added to the component to 
assure that total oil charge in system is correct before 
unit is operated. 

Oil should be added to replacement components as 
indicated below. 


Evaporator (front or rear) 

Add 3 fluid ozs.* 

Condenser 

Add 1 fluid oz.* 

Receiver 

Add 1 fluid oz.* 

Condenser and 


Receiver Assembly 

Add 2 fluid ozs.* 

*Plus the amount lost during rapid discharge. 


Oil should be poured directly into the replacement 
component. If an evaporator is installed, pour oil into 
inlet pipe with pipe held vertically so oil will drain into 
core. 

If any other components, such as valves or hoses are 
replaced, no additional oil is necessary. 
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3. Compressor and Components 

CAUTION: If system has been operated and 
there is evidence of a major loss of oil, system has 
probably lost all or most of its refrigerant . If any 
refrigerant remains , discharge it from system. Do 
not operate compressor any more than is abso¬ 
lutely necessary to avoid damage from lack of oil 

1. Remove compressor and place in a horizontal 
position with drain plug downward. Drain oil from 
compressor, measure it and then discard it. To promote 
draining, have suction connector open and tilt compres¬ 
sor as required. 

2. Replace damaged component from which the oil 
was lost. 

3. If more than 4 fluid ounces of oil was drained 
from compressor in step 1, add same amount of new oil 
to compressor, plus an amount to compensate for that in 
damaged component, as shown in the table. 

4. If less than 4 fluid ounces of oil was drained 
from compressor in step 1, add 6 fluid ounces of oil, 
plus amount shown in the table for component being 
replaced. 


47. Leak Testing Refrigeration System 

There are three methods that may be used for de¬ 
tecting leaks in the air conditioning system. The use of a 
leak detector fluid, a torch type leak detector or an 
electronic leak detector is recommended. 

a. Leak Detector Fluid 

Leak detector fluid (mixed with water per directions 
on bottle) may be used by daubing or squirting the 
liquid around joints to be tested. Ordinary leaks will 
form a cluster of bubbles almost immediately. Ex¬ 
tremely small leaks will form a white foam which will 
Materialize with a time limit from a few seconds to a 
minute, depending on size of leak. 

In order to locate leaks with this fluid, it is essential 
that you see all of the surfaces you are checking with a 
good light; otherwise small leaks could easily be over¬ 
looked. 

b. Torch Type Leak Detector 

Detecting a leak with the torch type detector is ac¬ 
complished by observing the color of the flame in the 
head of the detector, when the sampling tube is close to 
a refrigerant leak. 

The flame can be described as three different colors: 
green, blue, and purple. Green indicates a small leak, 
blue indicates a medium leak and purple indicates a large 
leak. 


WARNING: WHEN LEAK TESTING, AVOID 
INHALING FUMES OR GAS FROM DETECTOR 
TORCH. THEY MAY BE TOXIC AND CAUSE 
DAMAGE TO THE LUNGS IF INHALED. IT IS 
ALSO RECOMMENDED THAT A FIRE EXTIN¬ 
GUISHER BE CLOSE AT HAND WHEN USING 
THE LEAK DETECTOR TORCH. 


To operate unit, open valve until a low hiss of gas is 
heard, then light the flame at opening in detector chim¬ 
ney. Adjust flame until blue flame is approximately 3/8 
inches above reaction plate to make detector as sensitive 
as possible for small leaks. 

When checking for leaks, always position sampling 
tube below fitting or area to be tested, as refrigerant 12 
is a heavy vapor and will sink when exposed to air. 

It is best to test low pressure side of system at drum 
pressure which is much higher than normal low side 
operating pressure. 

In testing high pressure side for leaks, run system for 
a few minutes to build up pressure in high pressure side 
of system. Then stop engine and test high pressure side 
of system for leaks. 

Do not attempt to leak test with the engine running 
in a drafty location as it will disperse the refrigerant 12 
and be impossible to locate a leak. 

c. Electronic Leak Detector 

Two types of electronic leak detectors are recom¬ 
mended: the more recently available Refrigerant Gun, 
J-23400; and Electronic Leak Detector, J-22235. In¬ 
structions for their use are included with the equipment. 

48. Cooling Capacity Performance Test 

The following procedures pertain to all models 
except Fleetwood Seventy-Five. Performance Tests for 
the Fleetwood Seventy-Five Air Conditioning Systems 
are explained in Note 52. 

a. Perform inq Test 

1. Connect gage set high and low pressure lines, Fig, 
1 - 100 . 

2. Hook up tachometer. 

3. Disconnect vacuum hose to vacuum motor and 
plug hose or connect tester J-23678 and set for max. 
A/C. 

4. Locate auxiliary fan 24” in front of condenser 
(12” in front of grille). 

5. Place humidicator, J-6076, in auxiliary fan air 
stream in front of car. 

6. Open both front doors. 

7. Open all A/C outlets. 

8. Insert a calibrated thermometer in righthand out¬ 
let, (J-22555). 

(NOTE: Sensing bulb should not touch metal or 
plastic.) 

9. Set A/C control lever to “Auto”. 

10. Place shift lever in “Park” and apply parking 
brake. 

11. Start engine and set to run at 2,000 RPM. 

12. Lower hood carefully to lowest position pos¬ 
sible. Do not pinch or damage gage set hoses. 

13. Allow engine to run for 10 minutes. 

14. Record readings of: 

a. Ambient dry bulb, which gives the temperature 
in front of the condenser. 

b. Ambient wet bulb, which determines the humi¬ 
dity. 
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Fig. 1-102 A/C Performance Chart (Except 697) 


c. High and low side pressures, 

d. Air temperature at right hand outlet. 

b. A/C Test Conclusions 

The discharge temperature should agree with the 
value shown on the Discharge Air Temperature Chart, 
left side of Fig. 1 -102 within ± 3°F. 

The high pressure should agree with the value shown 
on the High Side Pressure Chart within 25 psi, right side 
of Fig. 1-102. 

The low side pressure should be 29.5 ± .5 psig in 
all cases, except where ambient temperature and humi¬ 
dity are extremely high. 

If these conditions are not met, refer to the diagnosis 
section. 

49. Control System Functional Test 

The following procedure is used to assure correct 
functional operation and requires approximately two 
minutes to perform. The system is to be tested at room 
temperature with the hood down, the doors and 
windows closed and the engine operating. Engine 
coolant must be warm. Proceed as follows: 

1. Operate car at 1000 RPM or better. 

2. Place A/C outlets in wide-open position. 

3. Install thermometer in center A/C outlet. 

4. Set control lever at “DEF” and temperature dial 
at 85° 

a. Air should be delivered out of the defroster out¬ 
lets. 

b. Blower should operate at high speed. 

c. Some air should come out heater outlet., 

5. Set lever at “BI-LEVEL” and temperature dial at 
75°. 

a. Air should be delivered from both the A/C and 
heater outlets. 

b. Blower should operate at a lower speed. 

c. Small airflow should come from defroster 
outlets. 


6. Set lever at “HI” and temperature dial at 65°. 

a. Cool to cold air should be delivered from A/C 
outlets. 

b. Blower should operate at high speed. 

c. Recirc air door should open (will be slightly 
noisy). 

7. Set lever at “AUTO” and temperature dial at 
65°. 

a. Recirc door should close (noise level will drop). 

b. After 45 seconds, discharge air temperature 
should be 50°F or lower (may be slightly higher in 90°F 
or above ambient). 

8. Set lever at “AUTO” and temperature dial at 
85° 

a. Blower speeds should drop (Hi - M 3 - M 2 - - 

etc.) 

b. Discharge air temperature should increase. 

c. Air delivery may change from A/C outlets to 
heater outlet - depending upon ambient temperature. 

9. Set lever at “LO” and temperature dial at 85°. 
Air should be delivered at fixed low blower. 

10. Set lever at “VENT” and temperature dial at 

85°. 

a. Air discharge should be from A/C outlets. 

b. Blower should operate at fixed Lo speed. 

c. A/C compressor should not operate. 

11. Set lever at “OFF” and temperature dial at 65°. 

a. Air discharge should be from heater outlet. 

b. Blower should operate at fixed Lo speed. 

c. A/C compressor should not operate. 

50. Component Adjustments 

Be sure to allow sufficient time for the car engine to 
“warm up” and for the system to “turn-on” before 
attempting calibration. Do not skip any steps in the Cali¬ 
bration Procedure. 

a. Temperature Dial Calibration 

1. Connect the ATC Tester J-23678 into the wiring 
harness and the programmer. 







1-90 air conditioning and heating 



Fig. 1-103 Programmer Installation 


2. Place the control head selector lever in the 
“VENT” position. 

3. Place the “MANUAL-AUTOMATIC” switch on 
the tester in the “MANUAL” position. 

4. Place the “TEMPERATURE DIAL CALIBRA¬ 
TOR” switch on the tester in the “CALIBRATE” 
position. 

5. Note the voltmeter reading. 

6. Press the “CALIBRATE” button and note the 
voltmeter reading. 

7. With the “CALIBRATE” button pressed in, 
rotate the temperature dial on the control head until the 
voltmeter reading is the same as it was in Step 5 (when 
the button is not pressed in). 

8. The temperature dial should be set at the 
temperature dial setting on the Tester panel. If it does 
not, use tool #J-21530 to hold the gear on the left side 
of the temperature dial and slip the temperature dial to 
the correct setting, Fig. 1-104. If the temperature dial 
cannot be calibrated using this procedure, it is defective. 

b. Mix Door Link Adjustment 

1. Loosen the hex screw of the door link at the 
output shaft of the programmer. 


2. Place the control head selector lever in the 
“DEF” position. 

3. Remove the electrical connector from the pro¬ 
grammer. This results in the proper position of the 
output shaft of the programmer (full heat position). 

4. Check to make sure that the air mix door is in 
the full heat position. The blower air flow will now hold 
the mix door in the proper position. 

5. Without disturbing the door link or the output 
shaft position, tighten the hex screw on the door link. 

6. Check the Mix Door Link Adjustment. 

a. Connect Tester J-23678 into the wiring harness 
and the programmer. Place the control head in “AUTO”. 
Place the “MANUAL-AUTOMATIC” switch in the 
“MANUAL” position. Using the “MANUAL CON¬ 
TROL”, swing the programmer to “Max. Heat” then to 
“Max. Cold”. Hi blower should be obtained in both 
positions. 

b. Check for recirculation operation. Operate the 
system with the “MANUAL CONTROL” on “150” for 
5 minutes so the restricted vacuum line can move the 
outside air door to the outside air position. With the 
control head in “HI”, move the “MANUAL CONTROL” 
to “Max. Cold”. With all the car doors and windows 
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Fig. 1-104 Adjusting Temperature Dial 


closed, the blower noise level should increase when 
recirculation occurs (approximately 3 minute delay due 
to the restrictor). 

c. Programmer Amplifier Calibration 
(Feedback "Pot" Adjustment) 

1. Remove the plastic cover from the programmer 
while it is still mounted in the car. 

2. Connect the fester J-23678 into the wiring 
harness and the programmer. 

3. Place the control head selector lever in the 
“AUTO” position. 


4. Place the “MANUAL-AUTOMATIC” switch on 
the tester in the “MANUAL” position. 

5. Place the “TEMPERATURE DIAL CALI¬ 
BRATOR” switch of the tester in the “OFF” position. 

6. Rotate the “MANUAL CONTROL” knob on the 
tester to the “Max. Heat” position. The programmer 
should move to the full heat position. 

7. Rotate the “MANUAL CONTROL” knob to 180 
and STOP. DO NOT OVER-TRAVEL! 

8. Using a blade type screwdriver, slip the shaft of 
the feedback potentiometer fully counterclockwise to its 
stop (see figure 1-99 for location of the feedback 
potentiometer in the programmer). The vacuum motor 
mechanism will be “in” the vacuum motor indicating 
full heat operation. 

9. Using the screwdriver, very slowly slip the feed¬ 
back potentiometer clockwise until the first movement 
of the vacuum motor mechanism can be seen. Stop the 
adjustment when the movement first occurs. (Do not 
watch the programmer output shaft.) 

10. To check the adjustment, rotate the “MANUAL 
CONTROL” knob to the “Max. Heat” position. Then 
slowly rotate the “MANUAL CONTROL” knob 
counterclockwise and the vacuum motor mechanism 
should first start to move when the “MANUAL 
CONTROL” knob is exactly at 180 ± 1. Touch up the 
feedback potentiometer adjustment in the programmer 
so that the mechanism movement occurs exactly 180. If 
this adjustment cannot be made, the programmer is 
defective. 

d. Compressor Drive Belts 

The compressor drive belts are adjusted at the power 
steering pump. Follow procedure described in Section 6, 
Note 10. 


THEORY OF OPERATION 
FLEETWOOD SEVENTY-FIVE AIR CONDITIONER 


Two separate air conditioning systems are used in 
the Fleetwood Seventy-Five Cadillac. In each system 
automatic temperature control is provided. The front 
compartment system utilizes the same components and 
operates in the same manner as the air conditioner on all 
other 1972 model cars, with the following exceptions: 

The front system refrigerant and heater water hoses 
have “tee” connections incorporated to provide feed to 
the rear system. 

The rear compartment system utilizes a series-flow, 
reheat-type evaporator, heater and blower assembly, 
located on the axle kickup shelf in the trunk compart¬ 
ment. This assembly draws car interior air from the rear 
compartment through the package shelf, cools and 
reheats it as required, and discharges it into the passen¬ 
ger compartment through overhead roof ducts or 
through duct-work and grilles in the rear doors. When 
the system operates in heater mode, a portion of the 
heated air is directed at the rear window through grilles 
in the package shelf for defrosting purposes. 


A complete string of sensors, an amplifier, a trans¬ 
ducer, a power servo and other temperature control 
components are utilized in the rear system. A de¬ 
scription of these follows. 

Automatic Climate Control 
Components (697 Rear) (Fig. 1-105 
and Fig. 1-106) 

a. Sensors 

The in-car sensor, mounted in a grille located on the 
rear package shelf, senses the temperature of the pas¬ 
senger compartment as well as the sun load on the rear 
of car. 

The duct sensor senses the discharge air temperature. 
It is located in the mode door assembly on the right side 
of the car where it is exposed to all discharge air entering 
this area. 
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Fig. 1-105 697 Rear Unit on Car 


The ambient sensor is located with the ambient 
sensor for the front system on the top of the evaporator 
case. It senses the temperature of the ambient air 
entering the system. 

b. Temperature Dial 

The temperature dial is located in the right rear 
quarter panel trim. The dial is graduated in 5°F divisions 
to allow the passenger to select any temperature in the 
65°F to 85°F range. 

c. Vacuum On-Off Switch 

The Vacuum On-Off switch is located with the 
temperature dial in the right rear quarter panel trim. 
This switch allows the passenger to turn the rear system 
off. 

d. Amplifier 

The amplifier is mounted on the rear face of the rear 
unit case assembly in the trunk. 


e. Transducer 

The transducer for the rear assembly is mounted on 
the rear face of the case assembly just to the left of the 
amplifier. 

f. Power Servo 

The power servo is mounted on the left vertical 
surface of the case assembly. 


Suction Throttling Valve (697 Rear) 

(Fig. 1-10) 

The pilot operated absolute suction throttling valve 
is located on the left front side of the evaporator 


assembly, in the low pressure line to the compressor. 
The valve body contains two ports; the evaporator gage 
port on the inlet side of the valve, and a port on the 
outlet side for the external equalizer line. 

This valve works in the same manner as that used on 
front systems, but is calibrated to control the rear 
evaporator pressure to 27 psi. 

Expansion Valve (697 Rear) 

An expansion valve is used in the rear system to 
perform the same function as the valve used in the front 
system. The rear expansion valve is contained within the 
evaporator case on the lower left front side. 

Evaporator (697 Rear) 

The evaporator used on the rear system is smaller 
and of different construction than that used in front 
systems. The rear evaporator is located in the case assem¬ 
bly in the luggage compartment under the package shelf. 

Blower Assemblies (697 Rear) 

Two blower assemblies are used on the rear system. 
Air from the heater air conditioner assembly is drawn 
into blower assemblies on either side of the case and 
then expelled into the car. 

Control Panel (697 Rear) 

The control panel, (Fig. 1-107), located in the right 
rear quarter panel trim, consists of a temperature dial 
and an ON-OFF switch. The temperature dial is gradu¬ 
ated in 5 degree divisions from 65°F to 85"F. This dial is 
used to select the desired temperature. The ON-OFF 
switch controls vacuum feed to the rear system and is 
used to turn the system On or Off. 
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Fig. 1-107 Control Panel-697 Rear Unit 


Vacuum Circuit 

The Automatic Climate Control system incorporates 
two basic vacuum circuits. The first circuit controls the 
position of the power servo unit, and the second circuit 
controls the operation of the various vacuum operated 
components of the system. 

The vacuum feed to the rear system is through a 
1/4” rubber hose connected near the neutral switch at 
the left side of the instrument panel. The hose travels up 
along the center vent duct to the right-hand side of the 
car and then along the floor down the right-hand side of 
the car to a tee located at the rear of the rear A/C unit. 
One leg of the tee feeds vacuum to the vacuum storage 
tank which, in turn, connects the transducer and the 
power servo vacuum diaphragm. The other leg of the tee 
feeds vacuum to a check valve, the customer “On-Off 5 
switch, and the power servo vacuum valve. 

To trace the path of the vacuum, refer to the servo 
valve connections (Tig. 1-108) and to rear automatic 
climate control vacuum schematic (Fig. 1-109). 


Operation 

a. Off 

(NOTE: For the purpose of this discussion, assume 
the control switch is in the Off position, and the engine 
is running.) 

Whenever the engine is operating, the sensor string is 
transmitting a signal to the amplifier. The signal is 
converted to a proportionate DC voltage by the ampli¬ 
fier, and is fed to the transducer. The transducer 
converts the electrical signal to a proportionate regulated 
vacuum output that is supplied to the vacuum power 
unit of the power servo, thus placing the power servo 
unit in the proper operating position, if the system were 
to be started. 

b. Maximum Cooling 

(NOTE: For the purpose of this discussion: assume 
the ambient air temperature is 90°F, the in-car temper¬ 
ature is 90°F, the temperature dial rheostat is set at 
75 °F, and the engine is running.) 

Due to the high temperatures acting on the sensors, 
the resistance values of the sensors will be low, causing a 
strong signal to the amplifier. The output of the ampli¬ 
fier is high, and is being fed to the transducer, where it is 
converted to a weak vacuum output, causing the power 
servo to be in the maximum air conditioning position. 

When the switch is placed in the “ON” position, 
vacuum is fed to the master switch, completing the elec¬ 
trical circuit to the blower motor and compressor, and 
to the servo vacuum valve. In the maximum air con¬ 
ditioning position, the servo valve performs the follow¬ 
ing vacuum functions: 

The mode doors are moved to the air conditioning 
position, allowing the discharge air to be discharged 
through the air conditioner outlets. The water control 
valve is closed, preventing the flow of engine coolant to 
the heater core. 






o-4y 2 ° 
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Fig. 1-108 Rotary Valve Internal Connections—697 Series 
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In addition, the power servo has placed the tempera¬ 
ture door in the maximum cooling position, preventing 
any air flow through the heater core. The blower is 
operating at HIGH speed. 

As the system operates the in-car and duct sensors, 
sensing the lowering temperatures, increase in resistance, 
causing more vacuum to be fed to the power servo unit. 
The power servo then performs the necessary events, in 
the proper sequence, Fig. 1-110, until such time as the 
system reaches a balanced position* to hold the interior 
temperature to the dial setting. 

As the vacuum supplied to the power servo vacuum 
power unit increases, the position of the operating arm 


Power Servo Arm Angle 

Event 

Increasing 

Vacuum 

Decreasing 

Vacuum 

l 

l—* 

o 

2-3/4° 

A/C Over Ride 
Begin - End 

13° 

9° 

Water Control Valve 
Close - Open 

42° 

36° 

Change Mode 

A/C - Heat 


Fig. 1-110 Sequence of Events—697 Series 


and the servo vacuum valve changes. The blower de¬ 
creases to M2 speed. Vacuum to the hot water valve is 
cut off, causing the hot water valve to pass engine cool¬ 
ant. 

As the system continues to modulate, the blower 
will decrease to Ml speed and then the position of the 
temperature door will change to allow the entry of 
heated air that will mix with the cooled air. Continued 
modulation by the system can decrease the blower to 
LOW speed. The system will modulate itself to maintain 
the interior temperature, regardless of any change in the 
ambient air temperature. 

If the ambient air temperature were to fall quite 
rapidly, the ambient, sensor resistance value would 
increase, causing a weaker voltage signal to be sent to the 
transducer. The power servo unit would move towards 
the heater position as the vacuum output from the trans¬ 
ducer was increased. The system would switch into the 
heater mode and the blower speed would increase to Ml, 
then M2, and HIGH. During the increase of blower 
speeds, the temperature door would be traveling toward 
the maximum heat position and eventually would 
prevent all cold air from entering the system. 

c. Maximum Heat 

(NOTE: For the purpose of this discussion, assume 
the ambient air temperature is 0°F, the in-car temper¬ 
ature is Q'F, the temperature dial is set at 75°F, and the 
engine is running.) 
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Due to the low temperatures acting on the sensors, 
their resistance values will be high, causing a weak signal 
to the amplifier. The output of the amplifier is low, and 
is being fed to the transducer, where it is converted to a 
strong vacuum output causing the power servo to move 
toward the maximum heat position. 

In the heat mode, the vacuum circuitry is such that 
the vacuum must pass through the thermal vacuum valve 
m order to actuate the master switch. The compressor 
clutch circuit is held open by the ambient switch in the 
front unit any time it is below 32°F. 

Once the engine coolant has reached the temperature 
of approximately 140°F, vacuum hows through the 
thermal vacuum valve, causing the outside air door to 
open and the blower to operate at F1IGH speed, admit¬ 
ting heated air into the car. The in-car and duct sensors 
sense the temperature rise and, as their resistance values 
lower, the system begins to modulate and the blower 
speeds will diminish to M2, Ml and then to LOW. 

During the decrease in blower speeds, the tempera¬ 
ture door would travel from the maximum heat position 
to a mid-position, blending heated and cooled air. If the 
outside air temperature were to rise to about 35°F, the 
compressor clutch circuit would close, causing compres¬ 
sor operation to begin. Continued temperature increases, 
sensed by the sensors, cause the system to move toward 
the air conditioning position. 


Electrical Circuit (Fig. 1-111 
and 1-112) 

The Automatic Climate Control electrical circuit 
flows from the accessory terminal of the ignition switch 
to the 15 ampere fuse in the fuse block, and then to the 
amplifier, to the ambient sensor, and to the master 
switch. 

The master switch sends current through the diode 
assembly, mounted behind the instrument panel, to 
energize the compressor clutch when the front unit 
ambient switch is closed. A compressor diode assembly 
is incorporated into the compressor circuit of the front 
and rear units on the Fleetwood Seventy-Five systems. 
The compressor diode assembly permits either unit to 
supply current to the compressor clutch without causing 
a feed back into the other system. A feed back from the 
front system into the rear system would cause the 
master switch to be overridden and the system's blower 
to operate even though the rear system was turned off. 
The compressor diode assembly is mounted on the front 
of the evaporator case. 

The sensor string circuit current flows from the 
ambient sensor to the discharge air sensor, to the in-car 
sensor, and then to the amplifier. 


SERVICE INFORMATION 
FLEETWOOD SEVENTY-FIVE AIR CONDITIONER 


51. Adjustments (697 Rear) 

<9 

a. Temperature Door Link 

1. Loosen temperature door adjusting link screw. 

2. Apply vacuum to power servo vacuum power 
unit. 

3. Tighten temperature door adjusting link until 
head of screw contacts link then continue to tighten just 
enough to take play out of link. 

b. Temperature Dial 

(NOTE: If system is working properly, perform 
temperature dial test as described in Notes 54a, step 6, 

54b, step 7, or 54c.) 

Although the temperature dial may be operating 
correctly, it may be necessary to change the temperature 
dial setting for customer satisfaction. If an owner indi¬ 
cates a particular temperature dial setting where he is 
most comfortable, set temperature dial to that setting 
and proceed as follows: 

1. Insert Temperature Dial Adjuster, J-21530, 
between temperature dial and casting. (Refer to Fig. 
1-104.) 

2. Turn dial to proper setting as determined by test 
procedure used. 


52. Performance Test (697 Only) 

To determine the efficiency of the Fleetwood 
Seventy-Five Air Conditioning system, run a perfor¬ 
mance test as outlined below: 

1. Place transmission in PARK and start engine. 

2. Check operation of controls by rotating tempera¬ 
ture dials from stop to stop. 

3. Turn off engine. 

4. Purge high and low pressure lines on Charging 
Station J-8393. 

5. Connect Charging Station high pressure line to 
fitting on high pressure vapor line, and low pressure line 
to evaporator gage fitting on suction throttling valve. 

6. Disconnect vacuum hoses from both power servo 
vacuum power units and plug hoses. 

7. Close hood as far as possible without pinching 
lines. 

8. Place auxiliary fan (approximately 24 inch dia. 
blades) 24 inches from front bumper and direct air 
stream to center of radiator grille. 

9. Place thermometer in air stream between 
auxiliary fan and radiator grille. Thermometer bulb must 
not contact any metal. 

10. Place another thermometer in right front air 
conditioning outlet grille. Thermometer bulb must not 
contact any metal. 


Fig. 1*111 Front A/C Circuit Diagram—697 Series 
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Fig. 1-112 Rear A/C Circuit Diagram—697 Series 
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11. Open all doors and windows. 

12. Use Humidicator, J-6076, to obtain simultaneous 
temperature and relative humidity readings of air 
entering air intake grille as follows: 

a. Shake thermometer down to settle red and blue 
columns in bottom of tubes. 

b. Throughly moisten wick on blue thermometer 
with water. 

c. Place humidicator on right hand side of cowl air 
intake grille so that entering air passes over bulbs of 
thermometer. 

13. Place thermometer in right rear roof outlet and 
open deflector doors. 

14. Place another thermometer on center of package 
shelf over return air intake. 

15. Turn on auxiliary fan. 

16. With transmission in PARK, start engine and 
operate at 2,000 rpm. 

17. After five minutes, record: 

a. Humidicator red and blue bulb readings. (Red 
bulb reading is temperature of air entering air intake, 
grille.) 

b. Temperature of air being discharged through 
right front air conditioning outlet. 

c. Temperature of air entering grille. 

d. Head pressure. 

e. Front evaporator pressure. 

f. Temperature of air being discharged from right 
rear outlet. 


g. Temperature of air returning to rear evaporator 
assembly. 

18. Turn off engine and auxiliary fan. 

19. To determine relative humidity of air entering air 
intake grille, position inner scale of humidicator so that 
blue (wet bulb) temperature is opposite red (dry bulb) 
temperature. Relative humidity is indicated by humidity 
arrow. Record relative humidity. 

20. Refer to Chart C, Fig. 1-113 to determine il 
outlet air temperatures are normal. If outlet tempera¬ 
tures are the same or below reading on chart, operation 
is normal. 

21. Refer to Chart D, Fig. 1-113 to determine if 
head pressure is normal. If head pressure is within 30 
pounds below reading on chart, operation is normal. 

22. Disconnect Charging Station. 

23. Install vacuum hose on power servo vacuum 
power units after unplugging. 

53. Connecting Automatic Climate 
Control Tester 

The Automatic Climate Control Tester, J-21512, and 
the Automatic Temperature Control Tester, J-22368-01, 
are used to isolate an electrical malfunction in the Auto¬ 
matic Climate Control system by serving as a substitute 
for components of the system. To use: 

1. Remove trim panel inside luggage compartment. 




PERFORMANCE CHART C 


PERFORMANCE CHART D 


REAR UNIT 


Outlet Air Temp. Of Rear Unit—yvs 
- Measured At RH Roof Duct Grille- 


Must Be A Minimum Of 19° L 


wer p 

Than Temp. Of Air Refusing 
To Rear Unit 


350# 
32 
3 


t/j 

</> 

LLI 

at 

a. 

a 

< 


OUTLET AIR TEMP. 

mmn i n iit-m- 

60° 70° 80° 90° 100° 110° 

COWL AIR INLET TEMP—°F 


2 

225 
200 # 

175 
1 

125 

60° 70° 80° 90° 100° 110° 

RADIATOR GRILLE AIR INLET TEMP.—°F 


Fig. 1-113 A/C Performance Chart—697 Series 













MOO 


AIR CONDITIONING AND HEATING 


2. Disconnect three-way connector from amplifier. 

3. Connect three-way electrical connector of tester 
« the one with three female terminals - to amplifier 
terminal. 

4. Connect second multiple connector of tester to 
car wiring harness. 

5. Connect ground lead to car body. 

6. When using J-22368-01, disconnect large vacuum 
hose at transducer and insert tester tee in vacuum line. 

54. Testing Automatic Climate 
Control System 

Two testers are available to perform these tests. Due 
to differences between the testers, two procedures are 
given in this note. Follow the test procedure that applies 
to the tester to be used. 

a. Automatic Climate Control Tester, 

J-21412 

This procedure is designed to assist servicemen in 
locating a malfunction in the Automatic Climate Control 
system, when the system turns ON, but operates only in 
maximum heat or maximum air conditioner at high 
blower speed. If the system is operating incorrectly, but 
does have some degree of self-modulation, first check 
adjustment of temperature dial as described in step 6. If 
system still performs incorrectly, proceed as follows: 

(NOTE: For positive results, the Automatic 
Climate Control system should be tested in an area 
where the ambient temperature is between 70°F and 
80 F. If the ambient temperature is below 70°F, the 
system may not produce full air conditioning, or if 
above 80°F, the system may not produce full heat.) 

1. Preliminary Test 

a. Place transmission in PARK and start engine. 

b. Disconnect vacuum hose from power servo 
vacuum power unit, and seal hose with thumb. System 
and power servo should go to full air conditioning. 

c. Connect a vacuum hose from vacuum supply line 
to power servo vacuum power unit. System and power 
servo should go to full heat. Reinstall vacuum hoses. 

d. If system and power servo performed properly in 
stops b and c, proceed to step 2. 

e. If power servo performed properly, but system 
did not, in steps b and c, proceed to step 5. 

f. If power servo and system failed to perform 
properly, proceed to step g. 

g. Check power servo and temperature door for 
binding or other mechanical interference. If no mechani¬ 
cal interference is found, replace power servo unit. 

2. Sensor String Test 

a. Turn engine off if still operating, and connect 
Automatic Climate Control Tester, J-21512, as described 
in Note 51. 

b. Set temperature dial to 71° setting. 

c. With transmission in PARK position, start 
engine. 

d. Place Amplifier switch on Automatic Climate 
Control Tester, J-21512, in SENSOR position. 

e. Place Sensor switch to A/C position, System and 
tester meter should go to full air conditioning. 


f. Place Sensor switch in HTR position. System and 
tester meter should go to full heater. 

g. If system did not perform correctly in steps e 
and f, proceed to step 3. 

h. If system performed correctly, disconnect Auto¬ 
matic Climate Control Tester and reconnect car wiring 
harness. Visually inspect in-car sensor, replace if 
apparently defective, and check operation of system. 

i. Check for loose connector at duct sensor and 
then at ambient sensor. If loose connector is found, 
repair and check operation of system. 

j. If an ohmmeter is available, measure resistance 
value of ambient sensor, duct sensor and then in-car 
sensor. Sensor resistance value should approximate 
resistance value given in Fig. 1-53. Replace any defective 
sensor located. If no defective sensor is found, check car 
wiring. 

k. If an ohmmeter is not available, substitute a 
known good ambient sensor, duct sensor, and then in-car 
sensor; check operation of system after each substitu¬ 
tion. If system still fails to perform satisfactorily, check 
car wiring. 

3. Amplifier Test 

CAUTION: Sensor string must he tested before 

testing amplifier. 

a. Place Amplifier switch on Automatic Climate 
Tester, J-212I2, in AMPLIFIER position. 

b. Turn Amplifier Control counterclockwise to 
stop. System and tester meter should go to full air con¬ 
ditioning. 

c. Turn Amplifier Control clockwise to stop. Sys¬ 
tem and tester meter should go to full heater. 

(NOTE: If tester meter does not vary with variation 
in Amplifier Control, transducer or electrical circuit to 
transducer is defective.) 

d. If steps b and c do not result in correct system 
operation, proceed to step 4. 

e. If system operated properly in steps b and c, 
disconnect Automatic Climate Control Tester and 
reconnect car wiring harness to amplifier. 

f. Disconnect red wire from temperature dial 
rheostat terminal on amplifier. With wire open, system 
should go to full air conditioning, 

g. Ground red wire. System should go to full heat. 

h. If system performed properly in steps f and g 
replace temperature dial rheostat. 

i. If system failed to perform properly in steps f 
and g, replace amplifier circuit board. 

j. If system fails to work properly after replacing 
amplifier circuit board, check car wiring. 

4. Regulated Vacuum Test 

(NOTE: Automatic Climate Control Tester, 
J-21512, should still be plugged in and engine should be 
running.) 

a. Connect a vacuum gage to transducer vacuum 
input hose. Gage should read above 14 inch Hg, If not, 
locate and correct vacuum failure. 

b. Reconnect vacuum input hose and connect 



AIR CONDITIONING AND HEATING 


1-101 


vacuum gage to transducer output fitting, using a* length 
of vacuum hose. 

c. Make certain that temperature dial is at 71" 
setting. 

d. Place Amplifier switch on Automatic Climate 
Control Tester, J-21512, in SENSOR position. Turn 
sensor switch to MID position and rotate temperature 
dial until tester meter needle reads on set line. Vacuum 
gage should read between 3.5 inch Hg. and 7.2 inch Hg. 
If not, replace transducer. 

e. Rotate temperature dial to 65° setting. Vacuum 
gage should read 1.5 inch Hg. or less. If vacuum reading 
is lower, turn Sensor switch to A/C position, gage should 
now read 1.5 inch Hg. or less. If not, replace transducer. 

f. Repeat step d. 

g. Rotate temperature dial to 85° setting, vacuum 
gage should read 10 inch Hg. or more. If vacuum reading 
Is lower, turn Sensor switch to HTR position, gage 
should now read 10 inch Hg. or more. If not, replace 
transducer. Check car wiring. 

h. Rotate temperature dial to 71 setting and place 
Amplifier switch in AMPLIFIER position. Rotate tester 
Amplifier control from stop to stop*. Output of trans¬ 
ducer should vary between 1.5 inch Hg. or less, to 10 
inch Hg. or more within 10 seconds. If not, replace 
transducer. 

5. System Vacuum Test 

a. Tee in a vacuum gage to any nipple of the master 
switch, and position vacuum gage so that it can be read 
from the seat. 

b. Set the temperature dial to 71° and start engine. 
Vacuum gage should read above 14 inch Hg. at idle and 
stay at this setting throughout the check. 

c. Slowly rotate temperature dial to 85°, and then 
back to 65°. If the temperature dial is rotated too 
rapidly, the vacuum may drop to 9 inch Hg. or so, but it 
should return to the original setting. This is a normal 
condition. However, if a vacuum leak is present, the 
vacuum reading will drop to 6 inch Hg. or less and 
remain there. 

(NOTE: It is possible that a vacuum leak may show 
up only at a particular setting of the temperature dial. 
Therefore, whenever the vacuum drops, immediately 
stop rotating the dial until you are certain whether a 
leak is present or whether you were turning the dial too 
fast.) 

d. Rotate temperature dial back to 71° except in 
OFF position, where there should be no vacuum reading. 

e. If a vacuum leak is present, determine when it is 
present. Then, referring to Figs. 1-85 and 1-86 determine 
what valves, hoses and vacuum power units are involved 
to locate leak. 

6. Temperature Dial Test with Automatic Climate 
Control Tester, J-21512. 

(NOTE: This test can be made only when the 
system is operating properly.) 

a. Place Amplifier switch in SENSOR position. 

b. Place Sensor switch in MID position, 

c. Adjust temperature dial until tester meter reads 
on SET line. Temperature dial should read 71°. 


d. If temperature dial does not read 71°, adjust dial 
as described in Note 49b. 

7. Shut off engine and remove Automatic Climate 
Control Tester from system and connect car wiring 
harness to amplifier connector. 

8. Intermittent Conditions 

a. Connect the positive lead of an accurate volt¬ 
meter to the transducer wire at the transducer con¬ 
nector. Ground the negative lead to the car body. 

b. Allow system to operate and stabilize. 

c. Tap the sensors, temperature dial and amplifier, 
A severe rap is necessary. Jiggle wires to the various 
units. 

d. Watch the voltmeter for any sharp variation in 
the meter reading. Note the operation of the system. 

e. If a variation occurs when a unit is tapped, check 
that unit for weak connections. Repair connections as 
necessary. 

b. Automatic Temperature Control Tester, 
J-22368-01 

This procedure is designed to assist servicemen in 
locating a malfunction in the Automatic Climate Control 
system. If the system is operating incorrectly, but does 
have some degree of self-modulation, first check adjust¬ 
ment of temperature dial as described in step 7. If 
system still performs incorrectly, proceed with listed 
tests. 

For positive results, the Automatic Climate Control 
system should be tested in an area where the ambient 
temperature is between 70°F and 80°F. If the ambient 
temperature is below 70°F, the system may not produce 
full air conditioning, or if above 80°F, the system may 
not produce full heat. 

1. Preliminary Test 

a. Place Transmission in PARK and start engine. 

b. Disconnect vacuum hose from power servo 
vacuum power unit, and seal hose with thumb. System 
and power servo should go to full air conditioning. 

c. Connect a vacuum hose from vacuum supply line 
to power servo vacuum power unit. System and power 
servo should go to full heat. Reinstall vacuum hoses. 

d. If system and power servo performed properly in 
steps b and c, proceed to step 3. 

e. If power servo performed properly, but system 
did not, in steps b and c, proceed to step 6. 

f. If power servo and system failed to perform 
properly, proceed to step g. 

g. Check power servo and temperature door for 
binding or other mechanical interference. If no mech¬ 
anical interference is found, replace power servo unit. 

h. If system failed to turn on, proceed to step 2. 

2. Source Test 

a. Turn off engine if still operating and connect 
Automatic Temperature Control Tester, J-22368-01, as 
described in Note 53. 

b. Turn system ON and set temperature dial to 71 
setting. 

c. With transmission in PARK position, start 
engine. 

d. Place rocker switch on Automatic Temperature 
Control Tester, J-22368-01 in MANUAL position. 
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e. Turn voltage knob to SOURCE position. 

f. Set manual control knob to 150 position. 

g. Tester meter should read battery voltage. 

h. If meter does not read battery voltage, check the 
power supply wires for shorts, grounds or opens. Check 
for blown fuse. The tester may be used for checking the 
wiring by turning the voltage knob to PROBE position 
and using the red probe. 

i. If meter read battery voltage in step g, proceed 
to step 3. 

3. Sensor String Test (Opens) 

a. Place rocker switch in MANUAL position. 

b. Turn voltage knob to SENSOR position. 

c. Set manual control knob to 150 position. 

d. Tester meter should read battery voltage. 

e. If meter read battery voltage in step d, proceed 
to step 4. 

f. If meter did not read battery voltage in step d, 
visually inspect in-car sensor, replace if apparently 
defective, and check operation of system. 

g. Check for loose connector at duct sensor and 
then at ambient sensor. If loose connector is found, re¬ 
pair and check operation of system. 

h. If an ohmmeter is available, measure resistance 
value of ambient sensor, duct sensor and then in-car 
sensor. Sensor resistance value should approximate resis¬ 
tance value given in Fig. 1-53. Replace any defective 
sensor located. If no defective sensor is found, check car 
wiring. 

i. If an ohmmeter is not available, substitute a 
known good ambient sensor, duct sensor, and then in-car 
sensor; check operation of system after each substitu¬ 
tion. If system still fails to perform satisfactorily, check 
car wiring. 

4. Amplifier Test 

(NOTE: Sensor string must be tested before testing 
amplifier.) 

a. Place rocker switch in MANUAL position. 

b. Turn voltage knob to AMPLIFIER OR 
CONTROL CAL. position. 

c. Turn manual control to MAX. HEAT position. 

d. Meter should read from 0 to 4 volts. 

e. Turn manual control to MAX. COLD position. 

f. Meter should read 8 volts minimum. 

g. If steps c through f do not result in correct 
readings, proceed to step i. 

h. If proper readings were achieved in steps c 
through f, proceed to step 5. 

i. Disconnect red wire from temperature dial 
rheostat terminal. With wire open, system should go to 
full air conditioning. Meter should read 8 volts mini¬ 
mum. 

j. Ground red wire. System should go to full heat, 
meter should read 04 volts. 

k. If system performed properly in steps i and j, 
replace temperature dial rheostat. 

l. If system failed to perform properly in steps i 
and j, replace amplifier circuit board. 

m. If system fails to work properly after replacing 
amplifier circuit board, check car wiring. 

5. Transducer Test 

a. Place rocker switch in MANUAL position. 


b. Turn voltage knob to TRANSDUCER position. 

c. Turn manual control to MAX. COLD position. 

d. Tester meter should read 8 volts minimum and 
vacuum gage should read 0-3 inches vacuum. Maximum 
blower should be achieved. 

e. Turn manual control to MAX. HEAT position. 

f. Tester meter should read 0-4 volts and vacuum 
gage should read 9 inches minimum vacuum. Maximum 
blower should be achieved. 

g. If proper readings are not obtained in steps c 
through f, check wiring to transducer circuit for shorts, 
grounds or opens. Check for improperly grounded trans¬ 
ducer. Replace transducer. 

6. System Vacuum Test 

a. Tee in a vacuum gage to any nipple of the master 
switch, and position vacuum gage so that it can be read 
from the seat. 

b. * Set the temperature dial to 70° and start engine. 
Vacuum gage should read above 14 inch Hg. at idle and 
stay at this setting throughout the check. 

c. Slowly rotate temperature dial to 85°, and then 
back to 65°. If the temperature dial is rotated too 
rapidly, the vacuum may drop to 9 inch Hg. or so, but it 
should return to the original setting. This is a normal 
condition. However, if a vacuum leak is present, the 
vacuum reading will drop to 6 inch Hg. or less and re¬ 
main there. 

(NOTE: It is possible that a vacuum leak may show 
up only at a particular setting of the temperature dial. 
Therefore, whenever the vacuum drops, immediately 

stop rotating the dial until you are certain whether a 
leak is present or whether you were turning the dial too 
fast.) 

d. Rotate temperature dial back to 71° setting. 
Vacuum reading should always be above 14 inch Hg., 
except in OFF position, where there should be no 
vacuum reading. 

e. If a vacuum leak is present, determine when it is 
present. Then, referring to Fig. 1-109 and 1-110 deter¬ 
mine what valves, hoses and vacuum power units are 
involved to locate leak. 

7. Temperature Dial Test with Automatic Tempera¬ 
ture Control Tester, J-22368-01. 

a. Place rocker switch in MANUAL position. 

b. Set voltage knob to AMPLIFIER OR CONTROL 
CAL. position. 

c. Set manual control to 138 position. 

d. Rotate temperature dial until tester meter indi¬ 
cates 6.5 volts. 

e. Temperature dial should indicate 75°F. 

f. If temperature dial does not indicate proper 
setting, adjust temperature dial as indicated in Note 55b. 

8. Operational Test (697 ONLY) 

a. This procedure is to be used when testing the 
rear system on the Fleetwood Seventy-Five. The tester 
should be connected to the system as described in Note 
55 for rear system. Both systems should be turned ON, 
the front system should be operating in AUTO. The 
temperature dials should be set at 75°. 

b. Position rocker switch in AUTOMATIC position. 
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c. Set voltage knob to AMPLIFIER OR CONTROL 
CAL. position. 

d. Set manual control to 150 position. 

e. Allow five minutes for systems to stabilize with 
doors and windows closed. 

f. Meter should read 5.5 - 7.5 volts. 

g. If improper reading is obtained in step f, check 
for shorted sensor. 

h. If proper reading is achieved in step f, tap sensors 
and amplifier. 

i. If meter needle jumps when a unit is tapped, 
check that unit for weak connections that will cause an 
intermittent defect in system. 

j. If proper reading is achieved in step f, with no 
movement of the needle in step i and all steps in part 
steps 1-7 have been completed, system is operating 
properly. 

k. Shut off engine and remove Automatic Tempera¬ 
ture Control Tester, J-22368-01 from system. Connect 
car wiring harness connector to amplifier connector and 
large vacuum hose to transducer. Install any trim items 
removed. 

c. Temperature Dial Operational Test 

(NOTE: This test is performed without the Auto¬ 
matic Temperature Control Tester, J-22368-01, or 
Automatic Climate Control Tester, J-215 12. Although it 
is less efficient it allows for the tailoring of a system to 
meet the requirements of an individual owner.) 

a. Using masking tape, suspend a thermometer 
trom headliner so that bulb hangs at breath level over 
front passenger's seat. 

b. Suspend a second thermometer at breath level 
midway between the rear roof outlets. 

c. Position auxiliary fan (approximately 24 inch 
dia. blades) so that air stream is directed towards air 
intake grille. 

d. Close all doors and windows. 

e. Set both temperature dials to 75°. 

f. With shift lever in PARK position, start engine 
and operate at 900 rpm. 

g. Making certain that all air conditioner outlets are 
open, adjust as*follows: 

l. * Front end outlets so that air is directed toward 
doors. 

2. Front center outlet so air is directed toward top 
of front seat. 

3. Rear roof outlet diverter doors should be 
opened. 

(NOTE: Outlet air must not be directed toward 
thermometers.) 

h. Allow systems to operate for 25 minutes for 
stabilization, then record reading from suspended 
thermometers. 

i. If thermometers vary from 75° setting, adjust 
temperature dials to coincide with nearest thermometer 
reading, as indicated in Note 51b. 


55. Automatic Climate Control Panel 
(697 Rear) 

* 

a. Removal 

1. Remove rear scat cushion by lifting forward edge 
and pulling forward. 

2. Remove rear seat back by removing two screws 
along lower edge and lifting assembly of mounting 
hooks, 

3. Remove six screws securing right armrest to trim 
panel and remove armrest. 

4. Remove trim pad from right side panel for access 
to back of panel. 

5. Remove radio controls as described in Section 
12, Note 68a, Steps 12 and 13. 

6. Remove electrical connectors from temperature 
dial and master “ON-OFF” switch. 

7. Remove two screws securing control panel to 
trim pad and remove control panel. 

b. Installation 

1. Position control panel to trim pad and secure 
with two screws. 

2. Connect electrical connectors at master “ON- 
OFF” switch and temperature dial. 

3. Install radio controls as described in Section 12 
Note 68b, Steps 5 and 6. 

4. Reposition trim pad and install in position on 
quarter panel. 

5. Position armrest against quarter panel and secure 
with six screws. 

6. Install rear seat back on mounting hooks and 
secure with two screws. 

7. install rear seat cushion. 

56. Air Conditioner Control Panel 
Disassembly and Assembly 

a. Temperature Dial Rheostat Removal 

1. Remove control panel as described in Note 55a. 

2. Disconnect electrical connector inside arm rest. 

3. Remove two screws securing rheostat to control 
panel and remove rheostat. 

b. Temperature Dial Rheostat Installation 

1. Position rheostat to control panel and secure 
with two screws. 

2. Connect electrical connector. 

3. Install control panel as described in Note 55b. 

4. Adjust temperature dial as described in Note 
49b. 

c. Control Switch Removal 

1. Remove control panel as described in Note 55a. 

2. Disconnect black and yellow hoses from control 
switch. 

3. Remove two screws and remove switch. 

d. Control Switch Installation 

1. Position switch to control panel and secure with 
two screws. 
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2. Connect black and yellow hoses to ports as 
indicated by color coding dots on switch assembly. 

3. Install control panel as described in Note 55b. 

57. Amplifier (697 Rear) 

a. Removal 

1. Remove trim panel inside luggage compartment. 

2. Remove multiple connector from amplifier 
terminals. 

3. Disconnect red wire at single connector. 

4. Remove spring clip securing multiple connector 
to mounting plate. 

5. Remove screw securing amplifier circuit board to 
mounting plate. 

b. Installation 

1. Position amplifier circuit board to mounting 
plate and install screw securing circuit board to 
mounting plate. 

2. Install spring clip securing multiple connector to 
mounting plate. 

3. Connect red wire at single connector. 

4. Connect multiple connector to amplifier termi¬ 
nals. 

5. Install trim panel inside luggage compartment. 


58. In-Car Sensor (697 Rear) 

a. Removal 

1. Snap protective grille off in-car sensor on 
package shelf inside car. 

2. Remove two screws securing sensor to package 
shelf. 

3. Disconnect in-car sensor from electrical con¬ 
nector. 

4. Carefully remove in-car sensor. 

b. Installation 

1. Connect in-car sensor to electrical connector. 

2. Position in-car sensor on package shelf. 

3. Secure in-car sensor to package shelf with two 
screws. 

4. Snap protective grille over in-car sensor on 
package shelf. 

59. Ambient Sensor (697 Rear) 

Refer to Note 24 for replacement of the ambient 
sensor. 

60. Duct Sensor (697 Rear) 

a. Removal 

1. Remove trim panel inside luggage compartment. 

2. Disconnect electrical connector from sensor 
terminals. 

3. Remove two screws securing sensor to right 
mode door assembly and remove sensor. 


b. Installation 

1. Position sensor to right mode door assembly and 
secure with two screws. 

2. Connect electrical connector to sensor terminals. 

3. Install trim panel inside luggage compartment. 


61. Wafer Control Valve (697 Rear) 

(NOTE: The water control valve and thermal 
vacuum valve are serviced as an assembly.) 

a. Removal 

1. Remove trim panel inside luggage compartment. 

2. Pinch off valve inlet and outlet water hoses. 

3. Position shallow pan under water control valve 
to catch any coolant that may spill. 

4. Remove clamps securing hoses to valve, and 
remove water hoses. 

5. Remove vacuum hoses from thermal vacuum 
valve, and remove vacuum hose from water control valve 
vacuum power unit. 

6. Remove horseshoe spring retainer clip securing 
valve to mounting bracket and remove valve. 

b. Installation 

1. Position water control valve to mounting bracket 
and secure with horseshoe spring retainer clip. 

2. Install water hoses on valve inlet and outlet 
fittings and install clamps on hoses. 

3. Remove clamps pinching off hoses. 

4. Install vacuum hoses on thermal vacuum valve. 

(NOTE: Yellow striped hose connects to vacuum 
nipple closest to water outlet fitting.) 

5. Connect red striped vacuum hose to water con¬ 
trol valve vacuum power unit. 

6. Install trim panel inside luggage compartment. 

7. Replace any coolant lost. 

62. Blower Resistor (697 Rear) 

a. Removal 

1. Remove trim panel inside luggage compartment. 

2. Remove multiple connector from blower resis¬ 
tor. 

3. Remove single connector from blower resistor. 

4. Remove two screws securing blower resistor to 
bottom of case assembly. 

5. Remove blower resistor from bottom of case 
assembly. 

b. Installation 

1. Position blower resistor into bottom of case 
assembly. 

2. Secure resistor to case assembly with two screws. 

3. Install single connector on blower resistor. 

4. Install multiple connector on blower resistor. 

5. Install trim panel inside luggage compartment. 
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63. Blower Motor Assemblies 
(697 Rear) 

This procedure applies to both right and left blower 
motors. 

a. Removal 

1. Remove trim panel inside luggage compartment. 

2. Disconnect double connector at motor to be 
removed. Connector is located in front of motor. 

3. Pull back rubber material from screw heads and 
remove five screws securing blower motor to blower 
housing. 

4. Remove blower and fan assembly. 

b. Installation 

1. Position blower motor and fan assembly in 
blower housing and secure with five screws, and replace 
rubber insulating material. 

2. Connector double connector. 

3. Install trim panel inside luggage compartment. 

64. Master Switch (697 Rear) 

a. Removal 

1. Remove trim panel inside luggage compartment. 

2. Disconnect vacuum hoses from master switch. 

3. Disconnect electrical connector from master 
switch. 

4. Remove screw securing master switch mounting 
bracket to case and remove master switch and mounting 
bracket. 

5. Separate mounting bracket from master switch. 

b. Installation 

1. Install mounting bracket on master switch. 

2. Position master switch mounting bracket to case 
and install screw securing mounting bracket to case. 

3. Connect electrical connector to master switch. 

4. Install vacuum hoses to master switch. 

5. Install trim panel inside luggage compartment. 

65. Power Servo (697 Rear) 

a. Removal 

1. Remove trim panel inside luggage compartment. 

2. Disconnect multiple electrical connector from 
power servo. 

3. Disconnect multiple vacuum connector from 
servo valve. 

4. Disconnect vacuum hose from power servo 
vacuum power unit. 

5. Disconnect temperature door link at temperature 
door arm. 

6. Remove two screws securing power servo to case. 

7. Remove power servo. 

b. Installation 

1. Position power servo into opening in case and 
secure with two screws. 

2. Connect vacuum hose to power servo vacuum 
power unit. 


3. Connect multiple vacuum connector to servo 
valve. 

4. Connect multiple electrical connector. 

5. Connect temperature door link and adjust as 
described in Note 55a. 

6. Replace trim panel inside luggage compartment. 

66. Power Servo Vacuum Valve 
(697 Rear) 

a. Removal 

1. Disconnect multiple hose connector. 

2. Remove spring clip and one screw securing 
vacuum valve to power servo. 

3. Remove vacuum valve. 

b. Installation 

1. Position vacuum valve on power servo and secure 
with one screw and spring clip. 

2. Connect multiple hose connector. 

67. Mode Door Assemblies 

This procedure applies to both right and left mode 
door assemblies. 

a. Removal 

1. Remove trim panel inside luggage compartment. 

2. Remove duct sensor electrical connector from 
right mode door assembly only. 

3. Remove vacuum hose from mode door vacuum 
diaphragm. 

4. Remove three nuts securing de-fogger duct to 
outlet grille on package shelf. 

5. Loosen clamps securing mode door assembly to 
blower assembly, heater discharge and air conditioner 
discharge hoses. 

6. Slide discharge hoses off of mode door assembly 
and lift assembly off of blower outlets. 

b. Installation 

1. Install mode door vacuum hose on diaphragm. 

2. Position mode door assembly on blower outlet. 

3. Position heater discharge and air conditioner dis¬ 
charge hoses on mode door assembly. 

4. Secure mode door assembly on blower assembly 
by tightening clamp. 

5- Secure heater discharge and air conditioner dis¬ 
charge hoses onto mode door assembly by tightening 
clamps. 

6. Position de-fogger ducts to outlet grille on 
package shelf, retaining with three nuts. 

7. Install duct sensor electrical connector into right 
mode door assembly only. 

8. Install trim panel inside luggage compartment. 

68. Transducer (697 Rear) 

a. Removal 

1. Remove trim panel inside luggage compartment. 

2. Disconnect vacuum hoses from fittings on trans¬ 
ducer. 
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3. Disconnect transducer electrical connector* 

4. Remove two screws securing transducer 
mounting bracket to power servo and remove trans¬ 
ducer. 

b. Installation 

1. Position transducer to power servo and secure 
with two screws. 

2. Connect transducer electrical connector. 

3. Connect vacuum hoses to fittings on transducer. 

(NOTE: Vacuum hose with smallest I.D. goes on 
top fitting of transducer.) 

4. Replace trim panel inside luggage compartment. 

69. Compressor Diode Assembly 
(697 Only) 

The procedure for removing and installing the com¬ 
pressor diode assembly is described in Section 12, Note 

70. 

70. Blower Evaporator Assembly 
(697) 

a. Removal 

1. Remove trim panel inside luggage compartment. 

2. Purge system as described in Note 46a. 

3. Drain engine cooling system. 

4. Raise rear of car and remove clamp securing 
evaporator drain and remove drain. 

5. Disconnect right and left mode door assemblies 
from blower motors and disconnect tan vacuum hoses. 

6. Disconnect ambient air hoses from blower 
evaporator assembly. 

7. Disconnect ambient and duct sensor leads. 

8. Disconnect heater supply and return hoses, air 
conditioner high and low pressure hoses, and vacuum 
supply hose at connector where they 'enter luggage 
compartment below blower evaporator assembly. 

9. Disconnect six way electrical connector from 
body wiring at right side of car. 

10. Disconnect yellow and black vacuum hoses at 
right side of car. 

11. Unsnap return air boot from blower evaporator 
assembly. 

12. Remove screw securing bracket to package shelf. 

13. Remove four screws securing brackets to floor 

pan. 

14. Lift blower evaporator assembly out of luggage 
compartment. 

b. Installation 

1. Position blower evaporator assembly in luggage 
compartment. 

2. Connect right and left mode door assemblies to 
blower evaporator outlets. 

3. Connect tan vacuum hoses. 

4. Connect return air boot to blower evaporator 
case. 

5. Connect yellow and black vacuum hoses at right 
side. 


6. Connect six-way electrical connector at right 
side. 

7. Connect heater supply and return hoses, air con¬ 
ditioner high and low pressure hoses, and vacuum hose 
at connectors under blower evaporator assembly. Refer 
to Fig. 1-101. Recover low pressure hose with insulation. 

8. Connect ambient and duct sensor leads. 

9. Connect ambient air hoses to blower evaporator. 

10. Secure lower brackets to floor pan with four cap 
screws. 

11. Secure upper bracket to package shelf with 
screw. 

12. Raise rear of car and install evaporator drain 
assembly. 

13. Fill engine cooling system. 

14. Evacuate system as described in Note 46c. 

15. Charge system as described in Note 46d. 

16. Replace trim panel inside luggage compartment. 

71. POA Suction Throttling Valve 
(697 Rear) 

a. Removal 

1. Remove blower evaporator assembly as described 
in Note 70a. 

2. Remove screw securing suction throttling valve 
clamp to case assembly. 

3. Disconnect equalizer line. 

4. Disconnect low pressure line form suction 
throttling valve. 

5. Disconnect suction throttling valve from 
evaporator outlet pipe. 

b. Installation 

1. Connect suction throttling valve to evaporator 
outlet pipe. 

2. Connect low pressure line to suction throttling 
valve, and cover with insulation. 

3. Connect equalizer line to suction throttling 
valve. 

4. Secure suction throttling valve to case assembly 
with clip and one screw. 

5. Install blower evaporator assembly as described 
in Note 70b. 

72. Evaporator Core 

a. Removal 

1. Remove blower evaporator assembly as described 
in Note 

2. Remove 29 screws and 4 nuts holding evaporator 
case together and remove bottom of case. 

3. Remove screw and clamp securing high pressure 
line to bottom of case assembly. 

4. Disconnect suction throttling valve from evapor¬ 
ator outlet pipe. 

5. Disconnect equalizer line from suction throttling 
valve. 

6. Remove ambient air inlet fittings from case. 

7. Remove four screws on top of case securing 
evaporator core to case and remove evaporator core 
from case. 
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8. Remove expansion valve from evaporator core as 
described in Note 73a. 

b. Installation 

1. Install expansion valve to evaporator core as 
described in Note 73b. 

2. Position evaporator core in case assembly and 
secure with four screws. 

3. Install ambient air inlet fittings on case. 

4. Connect suction throttling valve to evaporator 
outlet pipe. 

5. Connect equalizer line to suction throttling 
val\e. 

6. Position bottom of case on assembly and secure 
with 29 screws and 4 nuts. 

7. Secure high pressure line to bottom of case with 
clamp and screw. 

8. Install blower evaporator assembly as described 
in Note 70b. 


73. Expansion Valve 

a. Removal 

1. Remove blower evaporator assembly as described 
in Note 70a. 

2. Remove evaporator core assembly as described in 
Note 72a. 

3. Remove power element bulb from evaporator 
outlet pipe. 

4. Disconnect equalizer line from POA suction 
throttling valve. 

5. Disconnect expansion valve from evaporator 
inlet. 

b. Installation 

1. Connect expansion valve to evaporator inlet. 

2. Connect equalizer line to suction throttling 
valve. 

3. Position power element bulb on evaporator 
outlet and secure. 


4. Replace evaporator core assembly as described in 
Note 72b. 

5. Replace blower evaporator assembly as described 
in Note 70b. 

74. Heater Core 

a. Removal 

1. Remove blower evaporator assembly as described 
in Note 70a. 

2. Remove inlet and outlet hoses from heater inlet 
and outlet pipes. 

3. Remove 29 screws and 4 nuts securing evapora¬ 
tor case together. 

4. Remove clamp and screw securing high pressure 
line to bottom of case. 

5. Remove sealing grommet around heater inlet and 
outlet pipes. 

6. Remove 6 screws securing temperature door 
baffle to case and remove baffle. 

7. Remove 6 screws, 3 each side of case, securing 
heater core and baffle to case. 

8. Lift heater core and baffle from case, 

9. Remove 4 screws securing baffle to heater core 
and remove baffle. 

10. Remove retainers from heater core. 

t 

b. Installation 

1. Position retainers to heater core and secure 
baffle to retainers with 4 screws. 

2. Position heater core in case and secure with 6 
screws, 3 each side. 

3. Install temperature door baffle. 

4. Seal hole around heater inlet and outlet pipes 
with sealing grommet. 

5. Position bottom of case on assembly and secure 
with 29 screws and 4 nuts. 

6. Secure high pressure line to bottom of case with 
clamp and screw. 

7. Install inlet and outlet hoses to heater core pipes. 

8. Install blower evaporator assembly as described 
in Note 70b. 


THEORY OF OPERATION 
HEATER ONLY-ALL SERIES 


The Cadillac standard heater system uses the air mix 
principle of heat regulation. 

The heating system, Fig. 1-114, incorporates a 
blower assembly mounted on the right-hand side of the 
cowl in the engine compartment and a heater assembly 
located on the cow! but inside the car under the instru¬ 
ment panel. These units provide heated air for the front 
and rear passenger compartments and to the windshield 
for defrosting and defogging. 

Outside air is drawn through the cowl vent duct into 
the blower assembly. The blower provides air which may 
be directed to go through the heater core or by-pass the 
heater core. The desired discharge temperature is ob¬ 
tained by mixing the heated air with the unheated air in 


the necessary proportions. The temperature of the air 
discharged into the passenger compartment is controlled 
by the temperature door inside the heater assembly. This 
door is operated by a cable connected to the tempera¬ 
ture lever on the control head. With the temperature 
lever in the On setting, no air is directed through the 
heater core. With the temperature lever all the way to 
the right, no air is allowed to by-pass the heater core. 

The defroster door and the diverter door are located 
on the heater assembly. 

The diverter door is located near the right-hand end 
of the heater assembly. Whenever the heater control is in 
the “On" position, the diverter door vacuum actuator is 
vented, the diverter door seals against the diverter door 
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Fig. 1-114 Heater Components 


opening and air is allowed to flow into the heater 
assembly for heating and defrosting, Fig* 1-115. With the 
heater control in the “Off' position, vacuum is applied 
to the diverter door vacuum actuator. The diverter door 
is then positioned to seal off air flow through the heater 
assembly and divert air into the car through the diverter 
door opening, under the instrument panel at the right 
side of the car. Since the blower motor operates when¬ 
ever the ignition is on, this provides positive air flow into 
the car when the heater control is in the “Off’ position. 

The heater control panel, Fig. 1-116, is located in 
the instrument cluster to the left of the steering column. 
The fan switch provides three speeds - low, medium and 
high. 

With the temperature lever in the On position, 
advancing the HEAT-DEFROST lever to the HEAT 
position vents the vacuum operated defroster door, 
Fig. 1-114, opening it to provide air to the heater outlet. 
From the heater outlet the air is distributed around the 
front floor and under the seat to the rear floor. With the 
door in this position, a small portion of the discharge air 
is directed to the windshield through the defroster out¬ 
lets. 

Moving the HEAT-DEFROST lever to the 
DEFROST position supplies vacuum to the defroster 
door vacuum actuator and positions the defroster door 
such that most of the discharge, air is directed to the 


windshield, Fig. 1-114, while the remaining discharge 
air is directed to the heater outlet. In all positions of the 
HEAT-DEFROST lever, the fan switch controls the three 
blower speeds. 

The air flow paths as described above are shown in 
Fig. 1-115. 

All Cadillacs with the heater only system are 
equipped with a variable restrictor at the heater outlet 
fitting on the cylinder head water feed nipple. This 
restrictor serves to regulate both water flow and water 
pressure to the heater core as the pressure in the engine 
cooling system rises due to increasing engine speed. 

Ventilation 

On cars not equipped with air conditioning an upper 
level - lower level ventilation system is provided to cir¬ 
culate outside air through the passenger compartment. 
Ventilating air enters the car through an opening at the 
base of the windshield and is discharged into the 
passenger compartment either through grilles near the 
cowl side trim panels (lower level) or through a grille in 
the instrument panel, (upper level). Air exhaust grilles 
are incorporated into each door lock pillar to allow air 
to leave the car, providing positive air flow even when 
windows are closed. 
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Fig. 1-115 Heater Air Flow 


Separate control knobs for the low level ventilation 
outlets are located in the cowl side trim panels. The 
control for the upper level ventilation is located at the 
centerline of the car on the steering column lower cover. 
Pulling out the knobs opens air doors which admit air to 
the grilles. 

The knobs can be pulled out partially or all the way 
to admit as much as air as desired. The vanes in the 
center outlet on the instrument panel can be set to 
direct air to the right or left or up and down. 

Electrical Circuit 


The heater electrical circuit is illustrated in Fig. 
1-117, the current flows from the battery through the 



ACC terminal of the ignition switch, and through a 15 
ampere fuse to the master ON-OFF switch, located on 
the control panel. When the master switch is closed, 
current flows to the blower control switch, through the 
blower resistor, to the blower motor, and to ground. 

75. Upper Level Ventilation 
Door Adjustment 

(NOTE: There is no adjustment for the lower level 
ventilation door.) 

Loosen screw that secures upper level ventilation 
door bowden cable clamp and position bowden cable so 
that door fully closes when knob is pushed all the way 
inward. 

76. Heater Control Panel 

The procedure for removing and installing the Heater 
Control Panel assembly is described in Section 12, Note 
75. 

77. Blower Resistor 

a. Removal 

1. Disconnect electrical connector to blower 
resistor at heater blower assembly. 

2. Remove two screws and resistor from heater- 
blower assembly. 
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Figure 1-117 Heater Electrical Circuit 


b. Installation 

1. Position blower resistor on heater blower 
assembly and secure with two screws. 

2. Connect electrical connector at blower resistor. 

78* Heater Blower Motor 

a. Removal 

1. Disconnect electrical connector at lead to motor. 

2. Remove five screws securing blower to case and 
remove blower. 

b. Installation 

1. Place bead of sealer around opening where 
blower will contact case. 


2. Guide blower motor against cowl and place on 
locating dowel. 

3. Install six screws securing blower to case. 

4. Connect electrical connector at lead to motor. 

79. Heater Case 

a. Removal 

1. Drain cooling system, 

2. Remove heater hoses from heater core nipples, 

3. Remove instrument panel top cover as described 
in Section 12 ? Note 71a. 

4. Remove two screws and position center venti¬ 
lation duct and sleeve out of way. 

5. Remove vacuum hoses from diverter door and 
defroster door vacuum actuators. 
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6. Remove bowden cable from temperature door 
arm and remove screw securing cable to heater case. 
Reposition cable out of way. 

7. Remove two screws and two nuts securing heater 
case to cowl and pull case away from cowl. 

8. Remove heater case from position under in¬ 
strument panel, being careful to hold case as upright as 
possible to avoid spilling coolant from heater core 
nipples on carpet. 

b. Installation 

1. Position heater case under instrument panel and 
move into position on cowl. 

2. Working under hood, install two screws and two 
nuts securing heater case to cowl. 

3. Install heater hoses to heater core nipples. Secure 
with clamps. 

4. Refill cooling system. 

5. Install bowden cable to temperature door and 
secure cable to case with one screw. 

6. Install vacuum hoses to diverter door and de¬ 
froster door vacuum actuators. 

7. Position center ventilation duct and secure with 
two screws. Install rubber sleeve between duct and 
outlet. 

8. Install instrument panel top cover as described in 
Section 12, Note 71b. 

80. Heater Core 

a. Removal 

1. Remove case as described in Note 79a. 


2, Remove two screws and retainer at each side of 
core securing core to case and remove core. 

3. Remove rubber grommet from heater core water 
nipples. 

b. Installation 

1. Install rubber grommet around water nipples and 
position core in heater case. 

2. Position retainers at ends of core and secure with 
two screws. 

3. Install heater case as described in Note 79b. 


TORQUE SPECIFICATIONS— 
METAL TUBING 


Metal 

Tube O.D. 
(Inch Lbs,) 

Steel Tubing 
Torque 
(Ft. Lbs.) 

Alum, or 
Copper Tubing 
Torque 
(Ft. Lbs.*) 

1/4" 

15 

7 

3/8" 

35 

13 

1/2" 

35 

13 

5/8" 

35 

21 

3/4” 

35 

28 


* Torque taken with crow foot attachment at a 90° 
angle on torque wrench. 
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Fig. 1-118 Special Tools 


Key 

Tool No. 

Name 

Key 

Tool No. 

Name 

A 


Parts Tray 

R 


Seal Remover and Installer 

B 

J-9432 

Needle Bearing Installer 

s 


Holding Fixture 

C 

J-6084 

Leak Detector Torch 

T 

J-9401 

Clutch Plate and Hub Assembly 

D 

J-21530 

Temperature Dial Adjuster 



Remover 

E 

J-5421 

Thermometer 

U 

J-9480 

Clutch Plate and Hub Assembly 

F 

J-6076 

Humidicator 



Installer (2 Pieces) 

G 

J-21512 

Automatic Climate Control 

V 

J-9403 

Clutch Hub Holding Tool 



Tester 

w 

J-8433 

Pulley Puller 

H 

J-22368-01 

Automatic Temperature 

X 

J-9395 

Puller Pilot , 



Control Tester 

Y 

J-9527 

Test Plate 

I 

J-5420 

Gage Adapter (2 Required) 

Z 

J-9399 

9/16“ Thin Wall Socket 

J 

1-9521 

Internal Assembly Support 

AA 

J-9393 

Seal Seat Remover and 

K 

J-8001-3 

Dial Indicator 



Installer (2 pcs.) 

L 

J -8001-2 

Sleeve 

BB 

J-9397 

Compressor Fixture 

M 

J-8001-1 

Clamp 

cc 

J-5139 

Oil Pick-Up Tube Remover 

N 

J-23600 

Tension Gage 

DD 

J-6435 

Snap Ring Pliers (#26) 

0 

J-8092 

Universal Handle 

EE 

J-5403 

Snap Ring Pliers (#21) 

p 

J-9398 

Pulley Bearing Remover 

FF 

J-23500 

Charging Station 

Q 

J-9481 

Pulley and Bearing Installer 

GG 

J -23678 

A/C Tester 
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GENERAL DESCRIPTION 


(NOTE: For information pertaining to the Eldo¬ 
rado (693) frame, refer to the latter portion of this sec¬ 
tion.) 

A swept torque-box perimeter type frame, Fig. 2-1, 
is used on all 1972 model “C” series Cadillac auto¬ 
mobiles. The frame is of fully boxed construction 
throughout its entire length. It encircles the passenger 
compartment with heavy side members, permitting a low 
front floor with adequate seat height. This frame design 
also allows a small floor tunnel, and simplifies propeller 
shaft arrangement. Diagonal strut rod supports and two 
braced cross members support the front suspension and 
the engine front mounts. The frame has two front cross 
members to provide a closer coupling of the front 
bumper to the frame. 


Two supports and a cross member are provided for the 
engine rear mount. 

A center cross member is provided on the frames on 
Fleetwood Seventy-Fives and the Commercial Chassis to 
support the center bearing of the two-piece propeller 
shaft used on these models. This center cross member is 
located between the number 3 and number 4 body 
mounting locations. 

The perimeter type frame used on the 1972 Com¬ 
mercial Chassis is similar to the passenger car frame; 
however, it has heavier construction features and incor¬ 
porates a lower rear kick-up to meet the requirements of 
the flat floors used on commercial vehicles. 


SERVICE INFORMATION 


1. Body Mounts 

Locations of the body mount holes on all 1972 mod¬ 
el cars, are shown in Fig. 2-2. Cross sectional views of 
the parts required for installation of body mounts, show¬ 
ing the order of assembly, appear in Fig. 2-2. The code 
letters in the frame diagram and their corresponding 
cross sections indicate the installation required at the 
body mount locations for each 1972 body style. 

The actual number of shims used may vary with each 
installation Fig. 2-2. Use the quantity necessary to fill 
the gap remaining between the body and frame after the 
recommended hardware is installed. The correct number 
of shims required at each mount location may be deter¬ 
mined by attempting to rotate the pad between the 
body and the frame. If the pad can be rotated with the 
fingers, add body shims until pad can no longer be ro¬ 
tated. 

2. Checking Frame For Twist 

1. Place car on section of level floor, and inflate 
tires to proper pressure. 

2. Measure distance from top of extreme front end 
of left side rail to floor. Repeat measurement for right 
side rail. 


3. If front ends of right and left side rails are not 
the same distance from floor, raise low side rail with a 
jack until distances are equal. 

4. Measure distance from extreme rear end of top 
of left rear side rail to floor. Repeat for right side rail. 

3. Checking Frame Dimensions 

Refer to frame checking locations, Fig. 2-3. The car 
should be on a flat, level floor to assure accurate mea¬ 
surements when either of the following methods are 
used. 

The easiest and most accurate method of checking 
frame dimensions is by use of tram gages. When using 
tram gages, be sure to keep the gage cross bar level to 
insure accuracy in all measurements. 

The '‘plumb bob" method may be used for measur¬ 
ing frame dimensions if tram gages are not available. 
Using this method, it is only necessary to have a piece of 
cord attached to an ordinary surveyor’s plumb bob. 
When measuring the distance between two points, the 
free end of the cord should be placed at one of the 
points and a mark made on the floor exactly under the 
plumb hob. This operation should be repeated at the 
other point, and the distance between chalk marks on 
the floor may be easily measured. 



Rear Suspension 
Cross Member 


Front Suspension 
Cross Member 


Rear 

Cross Member 


Rear Engine Support 


Fig. 2-1 Perimeter Frame (Except 693) 
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SERIES 

NO. 1 

NO. 2 

NO. 2A 

NO. 3 

NO. 3A 

NO. 4 

NO. 5 

NO. 6 

NO. 7 

ALL MODELS 
EXCEPT THOSE 
SHOWN BELOW 

R 

U 

— 

R 

-— 

R 

u 

- - ■■■ 

R 

R 

FLEETWOOD 

BROUGHAM 

68169 

R 

U 

— 

R 


R 

U 

0 

R 

R 

FLEETWOOD 

SEVENTY-FIVE 

69723-69733 

R 

U 

R 

R 

— 

R 

U 

R 

R 

COMMERCIAL 

69890 

R 

R 

R 

T 

R 

R 

R 

R 

R 

FLEETWOOD 

ELDORADO 

69347 

R 

r 

R 

——. 

— 

— 

R 

R 

R 

R 

FLEETWOOD 

ELDORADO 

CONVERTIBLE 

69367 

R 

R 

— 

R 

— 

R 

R 

R 

R 


A SPECIAL SELF-TAPPING BODY-TO-FRAME BOLT, 
HAVING A “TAP TIGHT THREAD,” IS RELEASED FOR 
SERVICE. IT ENABLES REPAIR OF STRIPPED THREADS 
IN BODY MOUNT “T” NUTS WITHOUT HAVING TO 
CUT HOLES IN THE FLOOR PAN TO REPLACE THE 


ALL 

SIZE 

TIGHTEN TO 

BOLTS 

7/16-14 

45-60 FT. LBS. 


DAMAGED NUT. 





RETAINER | PART OF 
UNDER¬ 
BODY 


PAD 

BOLT 

BODY MOUNT "V 


CUSHION 
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CUSHION 


BODY MOUNT “U” 


RETAINER 
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BOLT 


Fig. 2-2 Body Mounts and Location (All Series) 
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Fig. 2-3 Frame Checking Points (Except 693) 


(NOTE: The following frame checking dimensions 
apply to all series except the 693 unless otherwise 
noted.) 

A - Width of front cross member 62” 

B - Width of frame at front suspension cross member: 
46-1/8” 

C - Outer #1 left location to outer #1 right location: 
55-1/8” 

D- Width of rear cross member 54-11/16”. Commer¬ 
cial Chassis: 54-1/2” 

E - Front vertical surface of front cross member to cen¬ 
ter line of front wheels: 26-5/8” 

F - Center line of front wheel to outer #1 location: 
27-7/64” 

G - Outer #1 location to #4 location: 72-5/64”, Com¬ 
mercial Chassis 101-13/32”, Fleetwood Sixty 
Special Brougham 75-5/64”, and Fleetwood 
Seventy-Five 93-37/64” 

H - Number 4 location to center line of rear wheels: 

30-13/16”, Commercial Chassis 29” 

I - Center line of rear wheels to rear vertical surface of 
rear cross member: 45-21/32”, Commercial 
Chassis 45-1 /4” 


J - Height of top surface of front cross member above 
normal top surface of side rail at #1 outer 
location: 6-21/32” 

K - Height of top surface of side rail at front suspen¬ 
sion cross member above normal top surface 
of side rail at #1 outer location: 6-63/64” 

L - Height of top surface of rear suspension cross mem¬ 
ber at center line of rear wheels above normal 
top surface of side rail at #1 outer location; 
13-1/2”, Commercial Chassis 6-23/32" 

M - Height of top surface of rear cross member above 
normal top surface of side rail at #1 outer 
location: 3-7/8” 

Dimensions for X, Y, and Z are not given as they 
illustrate points for taking diagonal measurements for 
checking the squareness of the frame. Easily identifiable 
features of the frame are located at the approximate 
terminal points of the arrows and should be used in 
making these measurements. 


ELDORADO FRAME 
GENERAL DESCRIPTION 

^ V . 


A swept torque-box perimeter type frame. Fig. 2-4, 
is used on all 1972 model Cadillac Eldorados. 

The frame is of fully boxed construction throughout 
its entire length. It encircles the passenger compartment 
with heavy side members, permitting a fiat front floor 
with adequate seat height. 

A full front crossmember and brackets support the 


front suspension. The rear portion of the frame is 
designed to utilize a four link coil suspension. 

4. Body Mounts 

Locations and cross sectional views of body mounts 
used on the 693 series are shown in Fig. 2-2. 

The actual number of shims used may vary with each 
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Fig. 2-4 Perimeter Frame - 693 


installation. Use the quantity necessary to fill the gap 
remaining between the body and frame after the mount¬ 
ing pads are installed. The correct number of shims re¬ 
quired at each mount location may be determined by 
attempting to rotate the pad between the body and the 
frame. If the pad can be rotated with the fingers, add 
body shims until pad can no longer be rotated. 

5. Checking Frame For Twist 

1. Place car on section of level floor, and inflate 
tires to proper pressure. 

2. Measure distance from top of extreme front end 
of left side rail to floor. Repeat measurement for right 
side rail. 

3. If front ends of right and left side rails are not 
the same distance from floor, raise low side rail with a 
jack until distances are equal. 

4. Measure distance from extreme rear end of top 
of left rear side rail to floor. Repeat for right side rail. 


6. Checking Frame Dimensions 

Refer to frame checking locations, Fig. 2-5. The car 
should be on a flat, level floor to assure accurate mea¬ 
surements when either of the following methods are 
used. 

The easiest and most accurate method of checking 
frame dimensions is by use of tram gages. When using 
tram gages, be sure to keep the gage cross bar level to 
insure accuracy in all measurements. 

The “plumb bob” method may be used for mea¬ 
suring frame dimensions if tram gages are not available. 
Using this method, it is only necessary to have a piece of 
cord attached to an ordinary surveyor’s plumb bob. 
When measuring the distance between two points, the 
free end of the cord should be placed at one of the 
points and a mark rggde on the floor exactly under the 
plumb bob. This operation should be repeated at the 
other point, and the distance between chalk marks on 
the floor may be easily measured. 



Fig. 2-5 Frame Checking Points - 693 
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(NOTE: The following frame checking dimensions 
apply to 693 series cars only.) 

A - Width of frame at front - 46-27/32". 

C - #2 left location to #2 right location - 55-1/8". 

D - Width of frame at rear - 55". 

E - Front vertical surface of front cross member to cen¬ 
ter line of front wheels - 29-7/8" 

F - Center line of front wheels to #2 location - 
27-1/32" 

G - #2 location to #4 location - 68-19/32" 

H - #4 location to #5 location - 23-3/8" 

I - #5 location to rear surface rear cross member - 
52-15/16" 

J - Height of top surface of front cross member at cen¬ 
ter of frame above normal top surface of side 
rail at #2 location - 6-9/32" 


K - Height of top surface of side rail at front suspen¬ 
sion bar assembly front cross above normal 
top surface of side rail at #2 location - 9-1 /8". 
L - Height of top surface of rear suspension cross mem¬ 
ber at center line of rear wheel above normal 
top surface of side rail at #2 location - 
13-15/32" 

M - Height of top surface of rear cross member above 
normal top surface of side rail at #2 location - 
3-31/32" 

Dimensions for X, Y and Z are not given, as they 
illustrate points for taking diagonal measurements for 
checking the squareness of the frame. Easily identifiable 
features of the frame are located at the approximate 
terminal points of the arrows and should be used in 
making these measurements. 
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FRONT SUSPENSION—EXCEPT ELDORADO 

GENERAL DESCRIPTION 


All 1972 Cadillac cars except the Eldorado use an 
independent spring type front suspension system, con- 
sis Ling of two upper and two lower control arm assem¬ 
blies, steel coil springs, shock absorbers, front diagonal 
lie struts, a stabilizer bar, and two integral steering 
knuckles, Fig. 3-1. The system is designed so that the 
geometry of the upper and lower suspension arms pro¬ 
duces an anti-dive reaction during braking. 

The front suspension used on the Eldorado is de¬ 
scribed on Page 3-25. 

Front Suspension System 

a. Spherical Joints 

Spherical joints are used at the outer ends of the 
upper and lower control arms. These joints are packed 
with lubricant and sealed at assembly, and should not 
require further lubrication throughout their service life 
under normal driving conditions. The only maintenance 
they normally require is an inspection of the seals for 
physical damage each time the engine oil is changed. 

Steel service plugs are provided in the spherical joint 
covers so that the joints may be packed in the event a 
seal should become damaged and require replacement. 
Both the seals and plugs are serviceable. 

The upper spherical joint is pressed into the upper 
suspension arm and tack-welded to the arm at two 
points. It connects the upper suspension arm to the 
steering knuckle through a camber adjustment eccentric. 
Camber adjustment is made by turning this eccentric to 
move the steering knuckle in or out at the top. The 
lower spherical joint, a tension type joint, is pressed into 
the lower suspension arm. It connects the lower suspen¬ 
sion arm to the steering knuckle. 

The spherical joints are designed to allow both the 
up-and-down movement of the wheel due to road irreg¬ 
ularities, and the pivoting movement that takes place as 
the wheels are turned while steering. 

b. Compression and Rebound Bumpers 

A rubber compression bumper on the lower suspen¬ 
sion arm limits upward travel of the suspension system 
and a rubber rebound bumper on the upper suspension 
arm limits downward travel. Both bumpers are held in 
place by means of a pull-through tab. 

c. Tie-Struts 

Diagonal tie-struts are used on the front suspension 
system to control the fore and aft movement of the 
wheels. The struts are bolted to the outer ends of the 
lower suspension arms just inboard of the spherical 
joints, and extend forward through the frame strut rod 
support member. At this point, the struts are threaded 
and secured by two locknuts. These locknuts also con¬ 
trol caster adjustment. The attachment is cushioned by 
rubber bushings and steel retainers. 


d. Suspension Arms 

The upper suspension arms pivot at their inner ends 
on two flanged rubber bushings, one at each end of the 
one-piece suspension arm shaft, which is bolted to the 
top surface of the frame spring tower. The lower suspen¬ 
sion arms pivot on a single rubber bushing that is bolted 
to the front suspension frame cross member. 

The upper suspension arms and spherical joints are 
not interchangeable left and right. The lower suspension 
arms are not interchangeable, but their spherical joints 
are interchangeable. 

e. Steering Knuckle 

The integral steering knuckle is a combination steer¬ 
ing knuckle, brake caliper support, and steering arm. 

The steering knuckle is mounted to the tapered 
spherical joint studs at the outer ends of the upper and 
lower suspension arms. The splash shield is secured to 
the steering knuckle with three attaching screws. 

The tie-struts and upper suspension arm shafts are 
interchangeable right and left, but the integral steering 
knuckles are not. 

f. Stabilizer Bar 

A front end stabilizer bar is used to provide steering 
stability and to control body roll. The stabilizer bar is 
mounted on the frame front side rails forward of the 
suspension arms and is connected to the lower suspen¬ 
sion arms by steel links that are cushioned at each end in 
rubber bushings. The stabilizer bar extends across the car 
between its frame mounts. 


g. Springs and Standard Shock Absorbers 

The front wheels are controlled in their up-and-down 
movement by steel coil springs and direct, double acting, 
permanently seated shock absorbers. 

The springs are mounted with the lower ends seated 
on the lower suspension arms and the upper ends seated 
in towers on the front suspension frame cross member. 

The standard shock absorbers incorporate a nylon 
skirted piston that provides a long-life bearing surface 
and uniform control of oil bleed around the piston. 
These shock absorbers provide efficient and constant 
damping control because oil is separated from air in the 
reservoir, which eliminates aeration of oil and prevents 
lag. Separation is accomplished by means of a pJiacell 
envelope filled with an inert gas that takes the place of 
the air pocket. 

The front shock absorbers are positioned in the cen¬ 
ter of the coil springs and are attached at the upper ends 
to the spring seat towers. The lower ends are attached to 
the lower suspension arms by bolts that go through the 
arms and the lower shock mount sleeves. 
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FRONT SUSPENSION DIAGNOSIS CHART 


Condition 

Cause 

Correction 

Car pulls to one side. 

Uneven tire pressure. 

Inflate tires to proper pressure. 


Front wheel alignment out of spec¬ 
ification. 

Check and adjust as necessary, Sec¬ 
tion 3, Note 2. 


Uneven standing height, left and 
right. 

Perform procedure in Section 3, 
Note 1. 


Drag link height incorrect. 

Perform procedure in Section 9, 
Note 5. 


Bent frame. 

Check frame for proper alignment 
and repair as necessary. 


Brakes dragging. 

See brake diagnosis, Page 5-7. 


Upper or lower suspension arm 
mounting bolts loose. 

Check and correct all fastening 
torques. 


Wheel bearings adjusted too tight. 

Check for binding with front 
wheels off floor. Adjust and lubri¬ 
cate bearings, Section 3, Note 17. 


Steering gear valve off center. 

Replace valve assembly. Section 9, 
Note 12c. 

Scuffed tires. 

Toe-in incorrect. 

Adjust as in Note 2d. 


Camber out of specification. 

Adjust as in Note 2c. 


Tires improperly inflated. 

Inflate to proper pressure. 

■ 

Cupped tires. 

Excessive wheel and/or tire runout. 

Compensate as explained in Section 

10, Note 4d. 


Wheels or tires out of balance. 

Balance wheels and tires. 


Excessive on-center lash in steering 
gear. 

Perform adjustments in Section 9, 
Note 4. 


Front shock absorber inoperative. 

Replace shock absorber. Section 3, 
Note 3. 


Worn upper spherical joint. 

Check joint as in Note 7a. Replace 
arm and joint assembly if necessary. 


Worn lower spherical joint. 

Check joint as in Note 7b. Replace 
joint if necessary, following proce¬ 
dure in Note 11. 


Excessive (1/4” or more) vertical 
lash in idler arm frame pivot. 

Replace idler ami assembly. 


Wheel bearings worn or incorrectly 
adjusted. 

Adjust or replace bearings as neces¬ 
sary, Note 17. 

Front wheel shimmy. 

Wheels or tires out of balance. 

Balance wheels and tires. 


Wheels ot tires out of round. 

Compensate for runout as described 
in Section 10, Note 4. 


Rough or cupped tire. 

Isolate and replace. 
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FRONT SUSPENSION DIAGNOSIS CHART (Cont’d.) 


Condition 

Cause 

Correction 

Front wheel shimmy. 
(Cont’d.) 

Steering gear or steering connec¬ 
tions incorrectly adjusted or worn. 

Check and adjust to specifications. 


Worn spherical joints. 

Replace lower joints and/or upper 
arm assembly. 


Front wheel bearings incorrectly 
adjusted or worn. 

Adjust or replace as required. 


Shock absorbers weak or inoper¬ 
ative. 

Check and replace if necessary. 

Car wanders. 

Steering gear or connections ad¬ 
justed too loosely or worn. 

Adjust or install new parts as nec¬ 
essary. 


Drag link height incorrect. 

Check and adjust to specifications. 


Worn spherical joints. 

Replace lower joints and/or upper 
arm assembly. 


Toe-in or caster incorrectly ad¬ 
justed. 

Adjust toe-in and caster. 


Mixed tire brands. 

Replace tires so that all are iden¬ 
tical brand and type. 


Excessive friction in front sus¬ 
pension. 

Check spherical joint seals for dam¬ 
age. If necessary, replace seals and 
repack joints. 


SERVICE INFORMATION 


CAUTION: If any mis positioning, incorrect as¬ 
sembly, or failure of components in the area of the 
brake system pipes , hoses, or cylinders is observed, 
be sure to check for any brake damage that may 
have resulted from such a condition and correct as 
required. Components that could damage the 
brake system due to mispositioning, incorrect as¬ 
sembly, or failure include the exhaust system, 
shock absorbers , springs r suspension control arms , 
stabilizer bar ; power steering pump hoses, and 
transmission cooler pipes. 

When performing front end alignment or other oper¬ 
ations that require loosening the camber eccentric in the 
knuckle by striking the bottom of the stud, exercise 
caution to prevent the striking tool from slipping and 
hitting the brake hose or the spherical joint seal. 

When removing the camber eccentric or discon¬ 
necting the upper control arm ball stud, never use the 
brake hose to support or suspend the disc or caliper. 

Never attempt to straighten a bent part; replace it 
with a new part. 

The following caution applies to certain steps in the 
assembly procedure of components in this section. The 
critical fasteners to which this caution applies are identi¬ 
fied by the terminology “See CAUTION on Page 3-5. ” 

CA UTION: This fastener is an important attach¬ 
ing part in that it could affect the performance of 


vital components and systems, and/or could result 
in major repair expense. It must be replaced with 
one of the same part number or with an equivalent 
part if replacement becomes necessary. Do not use 
a replacement part of lesser quality or substitute 
design. Torque values must be used as specified 
during reassembly to assure proper retention of 
this part. 

1. Checking Front Standing 
Spring Height 

Before checking standing (spring) height, make sure 
that trunk is empty except for spare tire and jack and 
that there is a full tank of gasoline, as all specifications 
are based on this curb weight. Normalize position of 
springs by bouncing bumper up and down. Gradually 
reduce the force applied until the car seeks its own 
level. 

a. Front Springs 

Measure the distance from the top of the lower con¬ 
trol arm in front of the rubber bumper to the flat sur¬ 
face of the bottom of the frame. Standing heights should 
be equal on both sides of car within 3/8 inch. If heights 
are unequal, it will be necessary to replace the spring on 
the low side. 

See Fig. 3-2 for checking points and specifications 
for each series. 
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VEHICLE STANDING HEIGHTS 


STYLE 

FRONT STANDING HEIGHT 
(INCHES) 

REAR STANDING HEIGHT 
(INCHES) 

68247 

STANDARD 

3-7/8 TO 4-5/8 

6-1/8 TO 6-7/8 

WITH ALC 

3-7/8 TO 4-5/8 

4-7/8 TO 5-5/8 

68249 

STANDARD 

3-7/8 TO 4-5/8 

6-1/8 TO 6-7/8 

WITH ALC 

3-7/8 TO 4-5/8 

4-7/8 TO 5-5/8 

68347 

STANDARD 

3-7/8 TO 4-5/8 

6-1/8 TO 6-7/8 

WITH ALC 

3-7/8 TO 4-5/8 

* 4 

4-7/8 TO 5-5/8 

68349 

STANDARD 

3-7/8 TO 4-5/8 

6-1/8 TO 6-7/8 

WITH ALC 

3-7/8 TO 4-5/8 

4-7/8 TO 5-5/8 

68169 

STANDARD 

3-3/4 TO 4-1/2 

4-7/8 TO 5-5/8 

69723 

STANDARD 

4-7/16 TO 5-3/16 

5-9/16 TO 6-5/16 

69733 

STANDARD 

4-7/16 TO 5-3/16 

5-9/16 TO 6-5/16 

69347 

STANDARD 

8 TO 8-1/4 

3.88 TO 4.64 

69367 

STANDARD 

8 TO 8-1/4 

3.88 TO 4.64 


CHECKING POINTS 



Fig. 3-2 Checking Standing Height 
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Negative Caster Angle 


Vertical 


Steering Axis Angle 
Steering Axis 


Camber 
Adjustment 
Eccentric - 


Tie Strut Caster Adjusting Nuts 


Positive Caster Angle 


Vertical 


Front Of Car 


Negative Camber 
- Positive Camber 


C/L Of Wheel 


Steering Knuckle 
Angle 


Fig. 3-3 Elements of Front Wheel Alignment 


b. Ride Complaints 

In case of hard riding the first items to investigate 
are tire pressures, standing heights, and shock absorbers. 
It' these are correct, the amount of friction in the front 
suspension system should be checked. 

The procedure for checking excessive friction in the 
front suspension is as follows: 

1. Disconnect front shock absorbers. 

2. With aid of a helper, lift up on the front bumper 
and raise the front end of the car as high as possible. 
Slowly release the bumper and allow the car to assume 
normal standing height. Measure distance from the floor 
to center of bumper. Then push down on bumper, 
release slowly, and allow car to assume normal standing 
height; again take measurement at same point on 
bumper. 

If the difference between these two measurements is 


1-1/4 inch or more, it indicates excessive friction in the 
suspension system. Probable causes include damaged 
seals on the spherical joints permitting dirt and water in 
the joints, bound up steering linkage, or excessive bind¬ 
ing in the stabilizer bar mounting bushings. 

2. Front Wheel Alignment (Fig. 3-3) 

Satisfactory vehicle operation may occur over a wide 
range of front end (wheel) alignment settings. Neverthe¬ 
less, should settings vary beyond certain tolerances, 
readjustment of alignment is advisable. The specifica¬ 
tions stated in column 1 of the specifications chart 
should be used by owners, dealers, and repairmen as 
guidelines in vehicle diagnosis either for repairs under 
the new vehicle warranty or for maintenance service at 
customer’s request. These specifications provide an 


C-CAR WHEEL ALIGNMENT SPECIFICATIONS (AT CURB WEIGHT*) 


1- 

Specifications for Diagnosis 
for Warranty Repairs 
or Customer Paid Service 

Specifications for 

Periodic Motor 

Vehicle Inspection 

Specifications for 
Resetting 
Alignment 

Camber 

-3/4° to + 3/4° 

-1-1/2° to + 1-1/2° 

Left 0° ± 3/8° 

Right —1/4° ±3/8° 

Cross Car 
Variation 

1° Maximum 

— 

1/2° Maximum 

Caster 

1 

to 

0 

O 

o 

0 

-3° to + 1° 

o 

1+ 

o 

Cross Car 
Variation 

1° Maximum 

— 

1/2° Maximum 

Toe-In 

1/16" to 5/16" 

3/16" Toe-Out to 9/16" Toe-In 
_;_!___ i 

3/16" ± 1/16" 


'Curb weight means weight of vehicle including production options and full capacity of engine oil, fuel, and 
coolant. 
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acceptable all-around operating range in that they pre¬ 
vent abnormal tire wear caused by wheel alignment. 

Governmental Periodic Motor Vehicle Inspection 
programs usually include wheel alignment among items 
that are inspected. To provide useful information for 
such inspections, the specifications stated in column 2 of 
the specification chart are given and these are well 
within the range of safe vehicle operation. 

In the event the actual settings are beyond the 
specifications set forth in column 1 or 2 (whichever is 
applicable), or whenever for other reasons the alignment 
is being reset, Cadillac recommends that the specifica¬ 
tions given in column 3 of the specification chart be 
used. 

a. Sequence of Operations 

Front wheel alignment must be checked whenever 
the standing height is changed due to a spring replace¬ 
ment, removal and installation of an upper control arm 
assembly, a lower control arm, tie-strut, or a steering 
knuckle. 

Wheel alignment equipment manufacturers provide 
detailed instructions for checking wheel alignment with 
their alignment equipment. These instructions should be 
carefully followed. 

In addition to the manufacturer’s instructions, be 
sure to observe the following recommendations: 

1. Car must be on a level surface, gas tank full or a 
compensating weight added as shown in Fig. 3-38, front 
seat all the way to the rear, and front and rear tires 
inflated to the proper pressures. Refer to Tire Pressure 
Chart, Fig. 10-i, Section 10. Both doors must be closed 
and no passengers or additional weight should be in car 
or trunk. 

2. Check front standing height. Refer to Note 1. 

3. Check straight ahead position of steering wheel 
by driving vehicle a short distance. Place a piece of tape 
on steering wheel at straight ahead position of wheel for 
future reference, so that any correction needed can be 
made during the toe-in adjustment. 

4. Check front wheel alignment and adjust as 
required. 

5. After removing the vehicle from the alignment 
machine, check the straight ahead position of the steer- 



Fig. 3-4 Adjusting Caster 
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Fig. 3-5 Camber Adjusting Eccentric 

ing wheel to determine if it is properly centered. If 
further correction is required, repeat the toe-in portion 
of the wheel alignment procedure so that the necessary 
changes can be made. 

b. Caster 

Caster adjustment is obtained by shortening or 
lengthening the tie-struts between the lower suspension 
arms and frame strut rod support member to tilt the 
vertical steering axis of the knuckle. Tilting toward the 
front of the vehicle results in negative caster - toward the 
rear, positive caster. 

Before adjusting caster, loosen tie-struts at lower 
suspension arms. This will allow tie-strut to center itself 
and prevent damage to bushings and premature wear at 
frame strut rod support member. 

To provide more negative caster, lengthen tie-struts 
by loosening front locknuts and tightening rear locknuts. 
One turn of locknuts results in approximately 1/2° 
change in caster. 

To provide more positive caster, shorten tie-struts by 
loosening rear locknuts and tightening front locknuts. 

After proper caster adjustment has been made, 
tighten tie-strut mounting bolt nuts at lower arms to 55 
foot-pounds, and front locknuts to 35 foot-pounds, Fig. 
34. (See CAUTION on Page 3-5.) Recheck to make sure 
adjustment is correct after locknuts have been tightened. 

c. Camber 

Camber is adjusted at the camber eccentric located 
in the upper portion of the steering knuckle. Fig. 3-5. 
The upper spherical joint stud fits through the camber 
eccentric and the knuckle. Turning camber eccentric 
moves the steering knuckle in or out at the top. 

To adjust camber, loosen locknut on spherical joint 
stud one turn and strike steering knuckle in area of 

spherical joint stud to free camber eccentric in steering 
knuckle. Fig. 3-6. 
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Fig. 3-6 Loosening Camber Eccentric 


CAUTION: Use extreme care to prevent the 
striking tool from slipping and hitting either the 
brake hose or the spherical joint seal. 

Using Camber Adjustment Wrench, J-23415, Fig. 
3-7, turn camber eccentric until desired camber is 
obtained. 

Final position of joint stud should be in rear portion 
of camber eccentric in order to keep steering arm angle 
correct. Tighten locknut on spherical joint stud to 60 
foot-pounds. (See CAUTION on Page 3-5.) 



d. Toe-In 

Before checking toe-in, make certain that drag link 
height is correct. See Section 9, Note 5, for drag link 
height. 

The readings should be taken only when the front 
wheels are in a straight ahead position so that the steer¬ 
ing gear is on its high spot. 

Toe-in is adjusted by turning the tie rod adjuster 
tubes at outer ends of each tie rod after loosening damp 
bolts. 

CAUTION: Do not use a pipe wrench or heavy 
tool to free tie rod adjuster tubes if they are 
seized\ rusted, or corroded. If necessary, use pene¬ 
trating oil or pry tie rod adjuster tubes open with a 
flat bladed tool. Replace tie rod adjuster tubes , or 
tie rod outer pivots if damaged. If torque required 
to remove nut from bolt exceeds 7 foot-pounds , 
discard nut and bolt . 

The tie rod adjuster tubes should be lubricated 
with chassis lubricant if disassembled from tie rods 
for any reason . When turning adjuster tubes, be 
careful not to turn tie rod ends so that they 
bottom out, as seals could become pinched 
between stud and socket and become damaged. If 
this happens , the entire pivot must be replaced . 

Be sure to turn both adjuster tubes an equal amount 
when adjusting toe-in so that relation of steering gear 
high spot to straight ahead position of front wheels will 
not be changed. 

When adjustment has been completed according to 
recommended specifications, tighten nuts on clamp bolts 
to 22 foot-pounds* 

Both the tie rod ends and joint studs should be in a 
centralized position before tightening clamps. Check 
relationship between jaws of clamp and slot in adjuster 
tube. Do not allow corner of one to catch on a corner of 
the other, Fig. 3-8* 


INCORRECT 



CORRECT 


j- 


Fig. 3-7 Adjusting Camber 


Fig. 3-8 Tie Rod Clamp Position 
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Each tie rod should be checked after adjustment by 
grasping the center of the tie rod and moving it up and 
down. The movement should be equal in both direc¬ 
tions; if not, it is an indication that the pivot studs are 
not properly positioned- If tie rods are not properly 
positioned, a binding condition may occur, resulting in 
poor return of wheels to straight ahead position. Also 
check steering linkage joints for looseness. Replace inner 
or outer tie rod pivot if loose. 

3. Front Shock Absorbers 

a. Removal 

1. Raise hood and remove shock absorber upper 
retaining nut and retainer at frame spring tower. The 
shock absorber upper stem is square at the top so that it 
may be held by a wrench to prevent stem from turning 
when removing nut. 

2. Remove holt, nut, and lockwasher holding lower 
end of shock absorber to lower suspension arm. 

3. Remove shock absorber through bottom of 
lower arm. 

b. Installation 

I. If new grommet is required, dip grommet in a 
soapy water solution and force grommet through frame 
hole with a twisting motion. 

CA UTION: Do not use silicone lubricant. 




Stabilizer Bar 


Mounting $pacer 

Bracket 


Retainer 


Grommet' 


Strut 

Lower Suspension Arm 


Nut- 
Lock Nut 


Fig. 3-9 Front Stabilizer Linkage 

upside down because all internal vapor (inert gas instead 
of air) is contained in a pliacell envelope which prevents 
aeration of oil and prevents lag.) 


2. Install retainer on shock absorber upper stem, 
and fully extend shock absorber rod. 

3. Insert shock absorber assembly up into coil 
spring and guide stem through grommet. Then place 
lower end in position on lower suspension arm, and 
install bolt, lockwasher, and nut. Tighten bolt to 55 
foot-pounds. 

4. Install retainer and nut on shock absorber upper 
stem, and tighten nut to 15 foot-pounds, while holding 
stem from turning with wrench. 

4. Checking Front Shock Absorbers 

1. Check all tire pressures. 

2. Check shock absorber mounting torques. 

3. If possible, road test car to determine the exact 
nature of the problem. 

4. Quickly alternate pushing down and lifting left 
front corner of bumper. Repeat process for right front 
corner. The feeling of resistance should be equal 
between right and left. If so, it is unlikely that either 
shock requires replacement. If noticeable variation is 
felt, proceed to Step 6. 

5. Visually inspect shock absorbers. If oil is 
detected, check for leaks in power steering system, trans¬ 
mission cooler lines, etc. 

(NOTE: A slight trace of shock fluid is not cause 
for replacement as the seal permits some seepage from 
fluid reserve for piston rod lubrication.) 

6. Raise car and remove one shock absorber. 

7. Clamp shock absorber upside down in vise. 

(NOTE: Cadillac shock absorbers can be turned 


8. Pump shock by hand at various rates of speed 
and observe resistance. Resistance should be smooth and 

constant 

(NOTE: Rebound resistance is approximately twice 
as strong as that of compression.) 

9. Compare resistance felt with that of a unit 
known to be good. The following conditions are 
abnormal and require replacement of shock absorber: 

a. A skip or lag at reversal near mid-stroke. 

b. A seize (except at either extreme of travel) 

c. A grunt or squeal after completion of one full 
stroke in each direction. 

d. A clicking noise at fast reversal. 

e. Fluid leakage. 

A skip at full extension with shock absorber in¬ 
verted, or a faint hiss (“orifice swish’ ) are normal condi¬ 
tions and do not indicate necessity of shock absorber 
replacement. 

5. Stabilizer Bar 

a. Removal 

!. Remove nuts, retainer, and grommet from 
bottom of each stabilizer link, Fig. 3-9. 

2. Remove bolts from mounting brackets that hold 
stabilizer to frame and remove brackets. 

3. Remove rubber bushings from stabilizer bar, and 
remove grommets, retainers, spacers, and links from ends 
of stabilizer bar. 

4. Turn wheels to full stop and w r ork stabilizer bar 
from car. 
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Fig. 3-10 Front Suspension Tie Strut 

b. Installation 

1. Position stabilizer bar under front frame side 
rails and slide rubber bushings in place. 

2. Install mounting brackets over rubber bushings 
and secure with bolts, Fig. 3-9. Tighten bolts to 35 foot¬ 
pounds. 

3. Install grommets, retainers, links, and spacers on 
ends of stabilizer bar, making certain that retainers and 
grommets are arranged exactly as shown in Fig. 3-9. 

4. Install grommet, retainer, nut, and locknut on 
bottom of each link. Tighten nuts to end of threads. 

6. Tie-Strut and Bushings 

a. Removal 

1. Raise car. 

2. Disconnect stabilizer link from lower arm on side 
from which tie-strut, is to be removed. 

3. Remove locknut, bushing retainer, and bushing 
from forward end of tie-strut, Fig. 3-10. 

(NOTE: If replacing only bushings, do not disturb 
rear locknut on tie-strut, otherwise it will be necessary 
to readjust caster and camber.) 

4. Remove two bolts and nuts securing tie-strut to 
lower suspension arm and remove strut. 

5. Remove tie strut from car. 

6. Remove rear bushing, spacer, and retainer from 
tie-strut. 

7. Remove rear locknut from tie-strut if necessary. 

b. Installation 

1. If rear locknut was previously removed, install a 
new locknut (3/4 inch thick) on threaded end of tie- 
strut, and run nut approximately 3/4 inch from end of 
thread. 

2. Install rear bushing retainer on tie-strut with con¬ 
cave side against nut. 

3. Insert metal spacer part way through conical 
shaped bushing from small end, and install on tie-strut 
with small end toward front of car. 

4. With tie-strut held in a horizontal position, 


install threaded end through frame strut rod support 
member. 

5. Position opposite end of tie-strut on lower 
suspension arm with pointed end pointing inward, and 
install two attaching bolts and nuts loosely. 

6. Install front bushing on end of tie-strut, concave 
side toward frame, and slide bushing against strut rod 
support member. 

7. Install front bushing retainer on tie-strut with 
concave side against bushing, Fig. 3-10. 

8. Start new locknut (5/8 inch thick) on threaded 
end of tie-strut, 

9. Connect stabilizer link to lower suspension arm. 
Make certain that grommets, retainers, nuts, and lock¬ 
nuts are installed properly. 

10 . Lower car and, with car weight on all four 
wheels, position front bushing on metal spacer and 
tighten locknut on front end of tie-strut to 35 foot¬ 
pounds. (See CAUTION on Page 3-5.) 

11. Tighten tie-strut to lower arm attaching nuts to 
55 foot-pounds. (See CAUTION on Page 3-5 J 

12. If rear locknut was disturbed during tie-strut 
removal or installation, adjust caster and camber as 
described in Notes 2b and 2c. 

7. Front Suspension Spherical Joint 
Checking Procedures 

a. Upper Spherical Joints 

1. Raise car, place jack stands under lower control 
arm, and remove wheel and tire assembly. Scribe or 
punch an alignment mark between steering knuckle and 
camber eccentric to facilitate reinstallation. 

2. Back off upper spherical joint stud locknut 
approximately two turns. Do not remove locknut. This 
will prevent hub and rotor from collapsing outward 
when joint stud is broken free from knuckle. 

3. Using a hammer, strike steering knuckle in area 
of upper spherical joint stud (o separate joint and 
knuckle, Fig. 3-6, then remove locknut and flat washer 
from stud. 

CAUTION: Use extreme care to prevent hammer 
from slipping and hitting either the brake hose or 
spherical joint seal. 

(NOTE: On some cars, camber eccentric may come 
out with stud. This is a normal condition.) 

4. Lift upper arm to remove spherical joint stud 
from knuckle. 

5. Using regular spherical joint stud nut and a 
second nut as a locknut, turn joint in its socket with an 
inch-pound torque wrench. Reading should fall between 
24 and 48 inch-pounds. If joint is too tight or too loose, 
replace joint and upper arm as an assembly. 

6. Remove both nuts from stud. 

7. Install joint stud in knuckle and install special 
flat washer and an ordinary nut on stud. Tighten nut to 
seat joint stud in knuckle. 

(NOTE: If camber eccentric separated from 
knuckle in Step 3, use alignment marks for proper 
orientation.) 
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Fig. 3-11 Checking Lower Spherical Joint End 

Play-on Hoist 


8. Remove nut and install locknut, tightening to 60 
foot-pounds. (See CAUTION on Page 3-5.) 

9. Install wheel and tire assembly, tightening wheel 
mounting nuts to 105 foot-pounds. (See CAUTION on 
Page 3-5.) 

10. Check camber and caster and adjust if necessary, 
as described in Notes 2b and 2c. 

b. Lower Spherical Joints 

1. Raise front of car so that vehicle weight is on 
front suspension and tires are free to rotate. 

2. Clean all road deposits from spherical joint lower 

cover and unscrew service plug. 

3. Install Spherical Joint Checking Gage, 
J-21240-01, in spherical joint lower cover, tightening 
captive nut finger-tight. 

4. Note position of movable arm on scale, then use 
a pry bar or long screwdriver to pry between lower con¬ 
trol arm and bottom of steering knuckle, Fig. 3-11. Note 
position of movable arm during load condition. Pry and 
release several times to check for consistent reading. 



Fig. 3-12 Checking Lower Spherical Joint End Play-on 

Jack Stands 


CAUTION: When prying , he careful not to dam¬ 
age spherical joint seal. 

(NOTE: If jack stands are used for support, use a 
pry bar and a block of wood and pry between tire and 
floor, Fig. 3-12.) 

5. Note the change in reading on scale. If change is 
more than .062", replace spherical joint. (Small gradua¬ 
tions on scale equal .01Q" gage probe travel.) 

6. Remove Checking Gage, J-21240-01, and install 
service screw in lower cover. 

7. Lower car. 

8. Front Upper Suspension Arm 
Spherical Joint Seal Replacement 
(On Car) 

1. Raise front end of car and place jack stands 
under lower suspension arms. 

2. Remove wheel and tire assembly. 

3. Loosen upper spherical joint locknut. 

4. Scribe a mark on camber eccentric and steering 
knuckle to facilitate alignment at time of installation. 

5. Using a hammer, strike steering knuckle in area 
of upper spherical joint stud until joint is free from 
steering knuckle, then remove nut and special flat 
washer from stud, Fig. 3-6. 

CAUTION: Use extreme care to prevent hammer 

from slipping and hitting the brake hose. 

6. Raise up on upper arm and remove spherical 
joint from steering knuckle. 

7. Remove camber eccentric from joint stud, using 
Puller, J-8990, Fig. 3-13. 

(NOTE: In cases where camber eccentric is seized 
or “frozen” to joint stud, remove upper suspension arm 
assembly, and remove camber eccentric as a bench 
operation.) 



Fig. 3-13 Removing Camber Eccentric 
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Fig. 3-14 Installing Nylon Ring on Seal 

8. Wipe outer seal surface clean to prevent any dirt 
from lodging in joint pivot when seal is removed. 

9. Fry garter spring from seal. Remove and discard 
seal and spring. 

10. Clean joint pivot and stud thoroughly, removing 
all old grease and any dirt accumulation. 

I I. Inspect ball pivot for loosening or binding. Note 
7. .loint should turn in its socket at 24 to 48 inch- 
pounds. If spherical joint is damaged or worn, replace 
joint and arm as an assembly. 

12. Unscrew service plug from spherical joint cover. 

13. Install new seal on spherical joint. Proceed as 
follows: 

a. Compress seal on flat surface to pucker small 
hole of seal. 

b. Place nylon ring over center of puckered hole, 
Fig. 3-14. 

c. Press in on underside of seal, and press nylon 
ring until nylon ring seats itself in groove around hole. 
Continue to press seal until it assumes normal shape. 

d. Apply a small amount of lubricant, Part No. 
1050411 or equivalent, around hole in seal. Wipe groove 
in joint housing clean and install seal on joint stud. Make 



Fig. 3-15 Installing Garter Spring on Upper Spherical 

Joint Seal 


certain the large groove diameter of seal engages in recess 
(circular groove) around joint housing. 

e. Allow air to enter seal by momentarily prying 
large lip of seal away from joint housing with a small 
screwdriver. 

f. Grasp small end of seal and extend toward 
threaded end of stud. 

g. Install new garter spring on the smaller flanged 
surface of Garter Spring Installer, J-9148, and lubricate 
inside diameter of installer with suspension lubricant. 

h. Install spring on seal using Garter Spring 
Installer, J-9148, Fig. 3-15. Make certain that spring 
secures lip of seal in recess all around joint housing. 

(NOTE: If spring should separate where it is joined 
together, it is not an indication that the spring is broken. 
Join spring ends together and lock by twisting male end 
counterclockwise approximately 2-3 turns. Ends will 
thread into each other upon releasing.) 

14. Using Repacking Gun, J-9280, and Adapter, 
J-9280-5, apply lubricant. Part No. 1050411 or 
equivalent, until approximately two teaspoons of 
lubricant escapes under the seal at the screwdriver, Fig. 
3-16. Any water trapped in the joint should be forced 
out by the fresh lubricant. 

CAUTION: Make certain that proper type lubri¬ 
cant is used when repacking suspension joints as 

use of any other lubricant may contribute to 

premature failure. 

15. Install service plug in spherical joint cover, 
tightening to 4 foot-pounds. 

16. Apply a light coating of grease on outside taper 
of camber eccentric and install camber eccentric on joint 
stud. 

17. Thoroughly clean inside of steering knuckle and 
install joint stud and camber eccentric in steering 
knuckle, remembering to align scribe marks on eccentric 
and knuckle. 

18. Install special flat washer and standard l/2"-20 



Fig. 3-16 Repacking Front Upper Spherical Joint Seal 
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nut on joint stud and tighten nut until camber eccentric 
locks in knuckle; then remove standard nut, holding flat 
washer in place, and install locknut, tightening to 60 
foot-pounds. (See CAUTION on Page 3-5.) 

19. Install wheel and tire assembly, remove jack 
stands, and lower car. 

20. Check camber and caster and adjust if necessary, 
following Notes 2b and 2c. 

9. Repacking Front Lower Suspension 
Arm Spherical Joint Seal 

1. Raise car. 

2. Clean off all road deposits from affected lower 
spherical joint seal and unscrew steel plug at bottom of 
joint housing. 

3. Using Repacking Gun, J-9280, and Adapter, 
J-9280-5, apply lubricant, Part No. 1050411 or 
equivalent, until grease is forced out between upper end 
of seal and knuckle, Fig. 3-17. Any water trapped in the 
joint should be forced out by the fresh lubricant. 

(NOTE: After removing repacking gun, allow some 
lubricant to escape through fitting to relieve seal pres¬ 
sure before installing plug.) 

4. Install service plug, tightening to 4 foot-pounds. 


Fig, 3-17 Repacking Front Lower Spherical Joint Seal 




Fig. 3-18 Installing Spherical Joint Seal Band 

5. Inspect seal for cuts, chafes, or pin holes. Escape 
of lubricant from any place other than top of seal indi¬ 
cates a damaged seal that should be replaced. 

6. Repeat steps 2 through 5 on opposite side of car. 

7. Lower car. 

10. Front Lower Suspension Arm 

Spherical Joint Seal Replacement 
(On Car) 

1. Raise car and place jack stands under lower 
suspension arms approximately 2 inches inboard of 
spherical joints. 

CAUTION: Jack stands must be used to prevent 

lower arm from swinging down when locknut is 

removed from joint stud. 

2. Remove wheel and tire assembly. 

3. Remove locknut from lower spherical joint stud 
and install a standard nut on joint stud, running nut to 
within two threads of steering knuckle support. This nut 
will prevent lower arm from dropping down when joint 
stud is broken free of steering knuckle. 

4. Raise front of car slightly off jack stands with 
hydraulic jack. 

5. Strike steering knuckle with a heavy hammer in 
area of spherical joint stud to break stud loose. 

CAUTION: Use extreme care to prevent hammer 

from slipping and hitting the brake hose. 

6. Lower car on jack stands, being certain that 
rebound bumper on upper arm clears frame, and remove 
standard nut from joint stud. 

7. Lift hub and caliper and remove steering knuckle 
from lower joint stud. 

8. Wipe outer seal surface clean to prevent any dirt 
from lodging in joint pivot when seal is removed. 

9. Pry copper band off bottom of seal. Remove and 
discard seal and band. 


BAND INSTALLER 
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Fig. 3-19 Spherical Joint Seal Band Position 

10. Clean joint pivot and stud thoroughly, removing 
all old grease and any dirt accumulation. 

11. Unscrew service plug from spherical joint. 

12. Inspect ball pivot for looseness or binding, Note 
7. Free play should not exceed .062" as the joint 
operates vertically in its socket. Replace joint if it 
exceeds this limit. 

13. Install a new seal on spherical joint using Seal 
Band Installer, J-22610, Fig. 3-18, to position band on 
seal as shown in Fig. 3-19. 

CAUTION: Spherical joint housing at point of 
seal contact must be completely dirt and grease 
free to insure a good seal when band is installed . 

14. Using Repacking Gun, J-9280, and Adapter, 
J-9280-5, Fig. 3-17, apply lubricant, Part No. 1050411 
or equivalent, until approximately two teaspoons of 
lubricant escapes from the joint. 



Fig. 3-20 Removing Spherical Joint from Lower Arm 


15. Install service plug, tightening to 4 foot-pounds. 

16. Guide spherical joint stud into steering knuckle 
support. 

17. Install standard nut and an ordinary flat washer 
on joint stud and tighten nut until joint stud seats in 
steering knuckle support. 

18. Remove standard nut and washer and install 
locknut on joint stud, tightening to 85 foot-pounds. (See 
CA UTION on Page 3-5.) 

(NOTE: A large quantity of grease will purge from 
upper end of joint because seal volume is reduced when 
installed in steering knuckle. Remove excess grease.) 

19. Install wheel and tire assembly, tightening wheel 
mounting nuts to 105 foot-pounds. (See CAUTION on 
Page 3-5.) 

20. Replace wheel disc, remove jack stands, and 
lower car. 

11. Front Lower Suspension Arm 
Spherical Joint 

a. Removal 

1. Remove lower suspension arm and coil spring as 
described in Note 14a. 

2. Remove band and seal from spherical joint. 

3. Using an arbor press, position Support, J-8999-7, 
on press anvil and place lower arm on Support with 
spherical joint cover resting in Support. 

4. Position Spherical Joint Remover, J-8999-9, over 
joint stud until it seats on joint housing. Fig. 3-20, and 
press spherical joint out of arm. 

b. Installation 

1. Using an arbor press, position Support, J-8999-7, 
on press anvil and place lower arm on support, bottom 
side up. so that spherical joint mounting hole is encom¬ 
passed by support. 

2. Insert new spherical joint in arm, stud end first, 
aligning joint housing with mounting hole. 

3. Position Spherical Joint Installer, J-8999-5, on 
flanged portion of joint housing, Fig. 3-21, and press 



Fig. 3-21 Installing Spherical Joint in Lower Arm 
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spherical joint into arm until joint flange bottoms on 
mounting hole flange. 

4. Install lower suspension arm and coil spring as 
described in Note 14b. 


12. Front Upper Suspension Arm 

a. Removal 

1. Raise front of car, place jack stands under lower 
suspension arms, and remove wheel and tire assembly. 

2. Remove locknut and flat washer from upper 
spherical joint stud and install a standard nut on end of 
joint stud. 

3. Using a hammer, strike steering knuckle in area 
of upper spherical joint stud until joint is free from 
steering knuckle, then remove nut from stud, Fig. 3-6. 

CAUTION: Use extreme care to prevent hammer 
from slipping and hitting either the brake hose or 
the spherical joint seal. 

4. Remove nuts, washers, and shaft mounting bolts 
at frame tower, Fig. 3-22. Remove upper suspension arm 
and shaft assembly. If right upper control arm is being 
removed, remove rear bushing heat shield. 

5. Remove nut and flat washer from each end of 
shaft. 

6. Camber eccentric may be removed from spheri¬ 
cal joint stud if necessary, by using Puller, J-8990. 

CA UTION: Do not attempt to remove spherical 
joint from upper suspension arm. Since it is 
welded to arm, any rewelding could damage joint 
seal or weaken arm. The upper arm and spherical 
joint are serviced as an assembly . 



Fig. 3-22 Upper Control Arm, Shaft, and Bushings 

Installed 
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Fig. 3-23 Bushing Remover Spacer 

b. Installation 

1. Position upper arm assembly on frame tower. If 
right upper control arm is being installed, position heat 
shield over rear bushing and install mounting bolts, 
washers, and locknuts, Fig. 3-22. Tighten bolts to 85 
foot-pounds. (See CAUTION on Page 3-5.) 

2. Install camber eccentric on joint stud if pre¬ 
viously removed. 

3. Guide joint stud and camber eccentric into upper 
end of knuckle and install standard nut and special flat 
washer on end of joint stud. 

4. Tighten nut until camber eccentric seats in 
knuckle; then remove standard nut and, holding flat 
washer in place, install locknut. Tighten to 60 foot¬ 
pounds. (See CAUTION on Page 3-5.) 

5. Install wheel, remove jack stands, and lower car. 
Then tighten wheel mounting nuts to 105 foot-pounds. 
(See CAUTION on Page 3-5.) 

6. Install flat washer and shaft attaching nut on 
each end of shaft. Tighten nuts to 75 foot-pounds. (See 
CA UTION on Page 3-5.) 

7. Check wheel alignment and adjust if necessary. 

13. Front Upper Suspension Arm 
Shaft and Bushings 

It will be necessary to make two spacers from cold 
rolled steel or similar material to facilitate removal of 
bushings from shaft. Dimensions of the spacers are 
shown in Fig. 3-23. Also provide two 1/2 inch x 2 inch 
bolts with nuts to hold spacers in position around shaft. 


a. Removal 

1. Remove upper suspension arm assembly, follow¬ 
ing procedure of Note 12a. 

2. Install spacers on shaft between arm ends. Secure 
spacers to shaft with bolts and nuts, Fig. 3-24. 

3. Apply a liberal amount of penetrating oil 
between bushing sleeve and arm. 

4. Position Support, J-8999-2, on anvil of arbor 
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Fig. 3-24 Removing Bushing from Upper Arm 

press and place one end of arm on support with outer 
end of bushing resting in support. 

(NOTE: It will be necessary to drill a 1-1/4” hole in 



Fig, 3-25 Installing Shaft and Bushing in Upper Arm 



Fig. 3-26 Alignment of Upper Control Arm and Inner 

Shaft 

center of base of Support , J-8999-2, so that shaft does 
not bottom before bushing is removed. Position anvil of 
press so that slot in anvil aligns with hole in Support, 
J-8999-2.) 

5. Insert Spacer, J-8999-1, to prevent control arm 
from bending when bushings are pressed out. 

6. Drive shaft downward until spacer plates touch 
extruded flanges of control arm. Fig. 3-24. 

7. Remove arm assembly from arbor press, insert 
on opposite end, and repeat step 6. 

8. Remove arm assembly from arbor press. If 
necessary, tap end of bushing with hammer to complete 
its removal. 

9. Remove Spacer, J-8999-1, from assembly. 
Remove spacer bolts, nuts, and plates from shaft, and 
remove shaft. 

b. Installation 

1. Position one Bushing Installer, J-8999-25, on 
arbor press anvil. 

2. Insert inner shaft in control arm and place bush¬ 
ing over end of shaft and into hole in control arm. 

3. Place arm and bushing on bushing installer with 
outer end of bushing seated in installer, Fig. 3-25. 

4. Rotate inner shaft until a 14° angle is achieved 
between shaft and control arm as shown in Fig. 3-26. 

(NOTE: This angle is important in that it prevents 
bushing strain after installation and lengthens bushing 
life.) 

5. Position bushing on opposite end of shaft, and 
place the other Bushing Installer, J-8999-25, on top of 
bushing. Hold assembly in place by exerting slight pres¬ 
sure on arbor press, Fig. 3-25. 

6. Check alignment of bushings, arm ends, and 
shaft. 

7. Install Spacer, J-8999-1, around shaft between 
arm ends to prevent arms from collapsing when bushings 
are installed. 

8. Using arbor press, press bushings onto shaft until 
both bushing flanges bottom on arms. 

(NOTE: It is possible that both bushing inner 
sleeves may not butt Hush against shaft shoulder. How¬ 
ever, when shaft attaching nuts are tightened, bushing 
inner sleeves will seat themselves.) 

9. Remove arm assembly and installer tools from 
arbor press, and remove spacer tool. 
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10. Install Hat washer and nut on each end of shaft. 

(NOTE: Do not torque nuts at this time.) 

11. Install upper suspension arm assembly as de¬ 
scribed in Note 12b. 

14. Front Lower Suspension Arm 
and Coil Spring 

a. Removal 

1. Disconnect front shock absorber at its upper 
mount. 

2. Raise front of car and place jack stands under 
front frame side rails. 

3. Remove wheel assembly. 

4. Disconnect stabilizer link from lower arm that is 
to be removed. 

5. Disconnect tie-strut at lower arm, 

6. Remove bolt, nut, and washer securing shock 
absorber to lower arm and remove shock absorber from 
lower mount. 

7. Remove nut from pivot bolt in lower arm at 
frame mount. 

8. Position hydraulic jack under outboard end of 
lower suspension arm so that jack is supporting arm. 

9. Remove locknut from lower spherical joint stud. 
Install standard nut on joint stud and run nut to within 
two threads of knuckle. 

(NOTE: Nut will prevent lower arm from dropping 
when joint stud is broken free of steering knuckle.) 

10. Strike knuckle with a hammer in area of spheri¬ 
cal joint stud to break joint loose. To facilitate removal 
of joint stud from knuckle, raise opposite rear corner of 
car to help compress spring. 

CA UTION: Use extreme care to prevent hammer 

from slipping and hitting the brake hose. 



Fig. 3-27 Coil Spring Installation 



Fig. 3-28 Locating End of Front Spring 

11. Use jack to lift spring load from nut and remove 
nut from joint stud. 

12. Slowly lower jack and remove spring. 

13. Remove pivot bolt from lower arm at frame 
mount and remove arm. 

b. Installation 

I . Position inboard end of lower arm in frame 
mount and install pivot bolt. Do not install nut at this 

time. 

(NOTE: Raised edge on top of arm faces front of 
car on right side and rear of car on left side.) 

2. Install end of spring in upper seat of frame. 

3. With aid of a helper and with jack placed under 
lower arm, Fig. 3-27, raise arm into position. Spring may 
have a tendency to rotate as arm is raised, mispositioning 
spring. Top of spring must seat within the five depres¬ 
sions on frame tower, and bottom end must be one half 
to one inch back of the front of left lower arm, or one 
half to one inch forward of the back of right lower arm, 
Fig. 3-28. 

4. Guide spherical joint stud into steering knuckle. 

5. Install standard nut and an ordinary flat washer 
on joint stud and tighten nut until joint stud seats in 
knuckle. 

6. Remove standard nut and washer and install 
locknut on joint stud, tightening to 85 foot-pounds. (See 
CA UTION on Page 3-5.) 

7. Install nut on lower suspension arm pivot bolt. 
Do not tighten this nut until car is on all four wheels. 

8. Insert shock absorber assembly up into coil 
spring and guide stem through tower in frame cross 
member. Place lower end in position on lower suspen¬ 
sion arm. Install pivot bolt, lockwasher, and nut. Do not 
tighten nut until car is on all four wheels. 

9. Install tie-strut on lower arm, securing with two 
bolts and nuts. Tighten nuts to 55 foot-pounds. (See 
CAUTION on Page 3-5J 

10. Connect stabilizer link to lower arm. 

11. Install wheel assembly. 

12. Replace wheel disc and lower car. 

13. Connect shock absorber at its upper mount. 
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Fig. 3-29 Removing Bushing from Lower Arm 

14. Tighten nut on lower suspension arm pivot bolt 
to 95 foot-pounds. (See CAUTION on Page 3-5.) 

15. Tighten nut at shock absorber lower mount in 
lower arm to 55 foot-pounds. (See CAUTION on Page 
3-5.) 

15. Front Lower Suspension 
Arm Bushing 


5. Position Bushing Remover, J-8999-10, on sleeve, 

Fig. 3-29, and press bushing out of arm. 

6. Inspect bushing holes in front lower control arm 
for distortion or gouges in holes. If arm is damaged, it 
will be necessary to replace arm. 

b. Installation 

1. Position Support, J-8999-2, on arbor press anvil 
and insert smaller diameter flanged end of bushing 
mount in Support. 

2. Install new bushing in arm, smaller diameter end 
of bushing first, until bushing pilots itself in opposite 
flanged end. 

3. Place Spacer, J-8999-20, around inner flange of 
lower control arm and insert Spacer, J-8999-23, between 
bushing flange and control arm. Fig. 3-30. 

4. Position Bushing Installer, J-22222-2, over end 
of bushing and press bushing into arm until bushing 
flange bottoms on Spacer, J-8999-23. 

5. Remove arm assembly and all tools from press. 

6. Install lower suspension arm and coil spring as 
described in Note 14b. 

16. Steering Knuckle 


a. Removal 

1. Remove lower suspension arm and coil spring as 
described in Note 14a. 

2. Use a stiff wire brush to clean the small outer 
diameter end of the bushing and the portion of the bush¬ 
ing between the legs of the arm. 

(NOTE: This step will help prevent corrosion on 
the bushing outer sleeve from gouging grooves in the arm 
upon removal.) 

3. Position Support, J-8999-2, on arbor press anvil 
and insert larger diameter end of bushing in Support. 

4. To prevent lower arm from collapsing when 
bushing is pressed out, place Spacer, J-8999-20, around 
inner flange ol lower control arm. Inner flange is located 
on larger diameter bushing side. 



Fig. 3-30 Installing Bushing in Lower Arm 


a. Removal 

1. Remove wheel disc and loosen wheel mounting 
nuts on side from which steering knuckle is to be 
removed. 

2. Raise front end of car and place jack stands 
under front frame side rails. 

3. Remove wheel mounting nuts and remove wheel 
and tire. 

4. Remove two bolts securing brake caliper to steer¬ 
ing knuckle. Slide caliper off disc and use a piece of wire 
to attach caliper to upper control arm. 

CAUTION: Never allow caliper to hang from 
brake hose. 

5. Remove dust cap, cotter pin, spindle nut, and 
washer. 

6. Remove outer cone and bearing assembly. 

7. Remove hub and disc assembly from steering 
knuckle spindle, Fig. 3-3 J. 

8. Remove three screws securing splash shield to 
steering knuckle, and remove splash shield and seal. 

9. Place a jack under lower suspension arm on side 
from which steering knuckle is to be removed. 

10. Remove cotter pin and nut from tie-rod end 
stud. 

11. Using Puller, J-8990, remove tie-rod joint from 
steering knuckle, Fig. 3-32. 

12. Remove locknut from lower joint stud. Using a 
hammer, strike knuckle in area of joint stud to break 
joint loose. 

CA UTION: Use extreme care to prevent hammer 
from slipping and hitting the brake hose. 

13. Remove locknut from upper spherical joint stud 
and, leaving special flat washer in place, install standard 
nut on joint stud and run nut to within two threads of 
knuckle. 





3-20 


FRONT SUSPENSION 



STEERING KNUCKLE 


SEAL 


CONE INNER BEARING 


HUB AND DISC 
ASSEMBLY 


CONE OUTER BEARING 

WASHER 

COTTER PIN 


SHIELD 


NUT 


BOLT 


Fig. 3-31 Front Wheel Disassembled 


14. Using a hammer, strike knuckle in area of joint 
stud to break joint loose. 

CA UTION: Use extreme care to prevent hammer 
from slipping and hitting the brake hose. 

15. Remove standard nut and flat washer, raise up 
on upper arm, and remove joint stud from end of steer¬ 
ing knuckle. 

16. Lift steering knuckle off lower joint stud and 
remove knuckle from car. 


b. Installation 

1. Guide upper joint stud into steering knuckle 
upper support and install a standard nut and special flat 



Fig. 3-32 Removing Tie Rod Joint Stud from 

Steering Knuckle 


washer on joint stud. Tighten nut to seat joint stud in 
knuckle. 

2. Remove standard nut and, holding flat washer in 
place, install locknut, tightening to 60 foot-pounds. (See 
CA UTION on Page 3-5.) 

3. Guide lower spherical joint stud into steering 
knuckle lower support. 

4. Install standard nut and an ordinary flat washer 
on joint stud and tighten until stud seats in knuckle, 
then remove standard nut and washer and install lock¬ 
nut, tightening to 85 foot-pounds. (See CAUTION on 
Page 3-5.) 

5. Install tie-rod end on steering knuckle and install 
nut. Tighten nut to 37 foot-pounds and install cotter 
pin. (See CAUTION on Page 3-5.) 

6. Position seal and splash shield on steering 
knuckle. Install three screws securing splash shield to 
steering knuckle and tighten screws to 10 foot-pounds. 

7. Install hub and disc assembly on spindle. 

8. Install washer and spindle nut, tightening nut 
with fingers. 

9. Install caliper following Steps 3 through 9 of 
Section 5, Note J2c. Pump brake pedal two or three 
times to insure a firm pedal. 

10. Adjust wheel bearings as in Note 17a. 

11. Install wheel and tire and install wheel mounting 
nuts finger tight. 

12. Raise car, remove jack and jack stands, and lower 

car. 

13. Tighten wheel mounting nuts to 105 foot¬ 
pounds. (See CAUTION on Page 3-5.) 

14. Install wheel disc. 

15. Check front wheel alignment and adjust as 
required. Note 2. 

17. Wheel Bearings 

Front wheels are equipped with a set of tapered 
roller bearings mounted in opposing directions to 
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Fig. 3-33 Grease Retainer Remover Tool 

accommodate various combinations of vehicle loading. 
Fig. 3-31. 


a. Front Wheel Bearing Adjustment 

L Raise front of car. Remove wheel disc, dust cap, 
and cotter pin. Make sure hub is fully seated on spindle, 

2. While rotating wheel and tire assembly, tighten 
spindle nut to 15 foot-pounds to seat all bearing parts. 

3. Back off spindle nut until free (approximately 
one flat) then retighten until nut is finger tight. 

4. Install new cotter pin. If pin cannot be installed 
at finger tight position, back off nut until holes line up 
and install pin. 



Fig. 3-34 Installing Outer Bearing Cup 


5. Spread cotter pin and bend back around sides of 
nut. Install dust cap and make sure ends of cotter pin do 
not interfere with dust cap. 

CAUTION: Cotter pin must be tight after instal¬ 
lation. If pin can be moved with finger remove pin 
and install another new cotter pin 

6. Install wheel disc and lower car. 

b. Front Wheel Bearing Removal 

1. Remove wheel disc. 

2. Loosen wheel mounting nuts. 

3. Raise front end of car. 

4. Remove wheel mounting nuts and remove wheel 
assembly from hub. 

(NOTF: This decreases weight of hub assembly and 
reduces possibility of dirt contamination during re¬ 
assembly.) 

5. Remove two bolts securing caliper to knuckle. 
Slide caliper off disc and use a piece of wire to attach 
caliper to upper control arm. 

CAUTION: Never allow caliper to hang from 
brake hose . 

6. Remove dust cap, cotter pin, spindle nut, 
washer, and outer cone and roller assembly, Fig. 3-31. 

7. Remove hub and disc assembly from steering 
knuckle spindle. Take care to prevent damage to spindle 
threads or grease seal. 

8. Remove inner bearing grease seal, and bearing 
cone and roller assembly. 

(NOTE: A simple tool, Fig. 3-33, may be made out 
of cold rolled steel or from an old screwdriver to facili¬ 
tate removal of the grease seal. Use of this tool will 
prevent possible damage to inner bearing assembly and 
hub surface when removing seal.) 

9. Inner and outer bearing cups are press fit in hub, 
and can be removed by driving out from opposite side 
with a long brass drift. Tap alternately on opposite sides 
of cup to avoid cocking cup and damaging inside of hub. 

(NOTE: Discolored stripes on bearing cups, partic¬ 
ularly on low mileage cars, do not necessarily indicate a 
rough bearing race. If stains can be removed by light 
polishing, replacement is not required. See Fig. 4-40.) 

c. Cleaning and Inspection 

1. Clean bearing cone assemblies and cups thor¬ 
oughly with clean solvent. Replace complete assembly if 
any parts are worn, pitted, or rough. 

2. Inspect bearing cups and hub surfaces carefully 
for nicks or small particles of foreign material. All seat¬ 
ing surfaces must be absolutely smooth. 

3. If bearing cup O.D. is scored, or if bearing cup 
separated very easily from housing, a loose housing fit is 
indicated. Examine hub bearing surfaces to assure proper 
bearing cup seating and fit. Replace hub and disc 
assembly if necessary. 

4. Examine spindle bearing seats for excess wear or 
damage that could prevent proper slip fit seating of cone 
assemblies. Replace steering knuckle if necessary. 
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Fig. 3-35 Installing Inner Bearing Cup 

d. Installation 

1. Lubricate spindle and hub bore with thin film of 
wheel bearing grease, Part No. 9985009, to prevent rust. 
Excess grease should be avoided to reduce possibility of 
leakage. 

2. Install outer bearing cup, using Front Hub Outer 
Bearing Cup Installer, J-8457, and Handle, J-8092. Use 
arbor press to install bearing cup in bub. Fig, 3-34. 

3. Install inner bearing cup, using Front Hub Inner 
Bearing Cup Installer, J-8458, and Handle, J-8092. Use 
arbor press to install bearing cup in hub, Fig. 3-35. 

4. Pack bearing cone and roller assemblies with 
high melting point grade 2 grease,Part No. 9985009. Use 
a commercial bearing packer or pack bearings by hand. 
Force grease in at large end of roller cage until grease 
protrudes from small end. 

5. Place inner bearing cone and roller assembly in 
inner bearing cup. 

6. Install new grease seal using a flat plate until seal 
is flush with hub. One way to perform this step is to 



Fig. 3-36 Installing Grease Retainer 

screw Seal Installer, J-23114, into Universal Handle, 
J-8092, with flat side away from Handle. Then use arbor 
press to install grease retainer in hub, Fig. 3-36. 

(NOTE: If working on 697 or 698, use Seal Instal¬ 
ler, J-8456.) 

7. Carefully install hub and disc assembly on 
spindle, 

8. Place outer bearing cone and roller assembly in 
outer bearing cup. 

9. Install washer and spindle nut, tightening nut 
with fingers. 

10. Install caliper as described in Section 5, Note 
12c, Steps 3 through 9 and Step 17. 

1 1. Install wheel and tire assembly on hub and install 
wheel mounting nuts finger tight. 

12. Adjust wheel bearings as in Part a. 

13. Lower car and tighten wheel mounting nuts to 
105 foot-pounds. (See CAUTION on Page 3-5.) 

14. Install wheel disc. 
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FRONT COIL SPRING CHART 


Style 

Letter Code and Color 

Normal Load 

Rate per Inch 

681 

CE— Light Green 

2800 

374-396 

68249 

68349 

CB-Yellow 

2700 

350-370 

68247 

68347 

CA-Light Blue 

2650 

350-370 

697 

CG—Dark Blue 

3040 

471-501 

698 

CC-Orange 

2925 

582-618 

Heavy Duty 

681-2-3 

CH- Dark Blue 

2900 

403-427 


TORQUE SPECIFICATIONS (EXCEPT 693) 


Material 

No. 

Application 

Size 

Foot-Lbs. 

275-M 

Splash shield to steering knuckle screws 


10 

301-M 

Spherical joint to knuckle (lower) 

9/16-18 

85* 

t 301-M 

Spherical joint to knuckle (upper) 


60* 

260-M 

Stabilizer bracket to frame attaching screws 

3/8-24 

35 

301-M 

Suspension arm shaft to frame nuts (upper) 

1/2-20 

85* 

286-M 

Suspension arm shaft attaching nuts (at bushings) 1-1/4" 

3/4-16 

75* 

301-M 

Suspension arm to frame (lower) 

9/16-12 

95* 

301-M 

Front shock absorber to lower arm nut 

7/16-14 

55 

286-M 

Tie rod adjuster clamp nuts 

3/8-24 

22 

301-M 

Tie rod pivots to steering knuckle 

1 /2-20 

37* 

301-M 

Tie-strut to lower arm 

7/16-20 

55* 

284-M 

Tie-strut to frame at front bushing 

3/4-16 

35* 

NOTE: Refer to back of Manual, page 16-1, for bolt and nut markings, and steel classifications. 


*CA UTION: These fasteners are important attaching parts in that they could affect the performance of vital 
components and systems , and/or could result in major repair expense. Each must be replaced with one of the same 
part number or with an equivalent part if replacement becomes necessary. Do not use a replacement part of lesser 
quality or substitute design. Torque values must be used as specified during reassembly to assure proper retention of 
these parts. 
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Fig. 3-37 Special Tools 


Key 

Tool 

No. 

Name 

Key 

Tool 

No. 

Name 

A 

J-8999 

Front Suspension Service Set 


J-8999-20 

Spacer 

A1 

None 

Bustling Remover Spacer (2) 


J-8092 

Universal Handle 

B 

J-22610 

Band Installer 


J -23114 

Front Hub Grease Retainer Installer 

C 

J-8990 

Puller Front Suspension 

K 

J-8458 

Front Hub Inner Bearing Cup Installer 

D 

J-23415 

Camber Adjustment Wrench 

L 

J-8457 

Front Hub Outer Bearing Cup Installer 

E 

J-9280 

Repacking Gun (Spherical Joints) 

M 

J-8999-23 

Spacer 

F 

G 

J-9280-5 
J-9148 

Repacking Gun Adapter 

Garter Spring Installer 

N 

J-21240-01 

Spherical Joint Checking Gage 
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GENERAL DESCRIPTION 


The service information that follows pertains only to 
the Eldorado. All other service procedures and recom¬ 
mendations for the Eldorado are the same as those for 
the standard car, as given in the first part of this section. 

The front suspension on the Eldorado (693 Series), 
consists of two upper and two lower control arms, a 
stabilizer bar, shock absorbers, and a right and left tor¬ 
sion bar, Fig. 3-39. Torsion bars are used instead of the 
conventional coil springs. The front end of the torsion 
bar is attached to the lower control arm. The rear of the 
torsion bar is mounted into an adjustable arm in the 
torsion bar cross member. The standing height of the car 


is controlled by the adjuster bolt and nut that positions 
the adjuster arm. 

CAUTION: If any misposi Honing, incorrect as¬ 
sembly , or failure of components in the area of the 
brake system pipes , hoses, or cylinders is observed, 
be sure to check for any brake damage that may 
have resulted from such a condition , and correct as 
required. Components that could damage the 
brake system due to mispositioning, incorrect as¬ 
sembly, or failure include the exhaust system, 
shock absorbers , torsion bars , suspension control 
arms , stabilizer bar, power steering pump hoses, 
and transmission cooler pipes. 


SERVICE INFORMATION 


18. Standing Height Adjustment (693) 

The standing height must be checked, and adjusted if 
necessary, before performing the front end alignment 
procedure. The standing height is controlled by the ad¬ 
justment setting of the torsion bar adjusting bolt. 


Clockwise rotation of the bolt increases the front 
height; counterclockwise decreases the front height. 

Car must be on a level surface, gas tank full (or a 
compensating weight added as shown in Fig. 3-38), front 
seat all the way to the rear, and front and rear tires 
inflated to the proper pressures. Refer to Tire Pressure 




FUEL GAGE READING 

AMOUNT OF WEIGHT 
(BAGS OF SHOT OR EQUIVALENT) 

ALL SERIES 

FULL 

0 

f 3/4 

40 LBS. 

1/2 

80 LBS. 

1/4 

120 LBS. 

ALMOST EMPTY 

160 LBS. 


Fig. 3-38 Compensating Weights 
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Fig. 3-39 Front Suspension Eldorado—Disassembled 
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Chart, Fig. 10-1. Both doors must be closed and no pas¬ 
sengers or additional weight should be in car or trunk. 

It is recommended that a wheel alignment pit be 
used for checking standing heights rather than channel 
type hoists due to the possibility of hoist deflection un¬ 
der vehicle weight, which distorts the standing height 
measurements. 

To measure standing heights check the frame to axle 
clearance (rear) and lower edge of front shock absorber 
dust tube to centerline of lower attachment (front). 

Standing height specifications for the Eldorado are 
included in Fig. 3-2. 

(NOTE: Before checking rear standing height, loos¬ 
en air line connection to shock absorbers to remove all 
air from shock absorbers. Also, be sure to bounce front 
of car several times, gradually reducing bouncing effort, 
to normalize standing height.) 

After standing height is adjusted, check and adjust 
front wheel alignment as described in Note 19. 

19. Front Wheel Alignment (693) 

Satisfactory vehicle operation may occur over a wide 
range of front end (wheel) alignment settings. Never¬ 
theless, should settings vary beyond certain tolerances, 
readjustment of alignment is advisable. The specifi¬ 
cations stated in column 1 of the specifications chart 
should be used by owners, dealers, and repairmen as 
guidelines in vehicle diagnosis either for repairs under 
the new vehicle warranty or for maintenance service at 
customer’s request. These specifications provide an ac¬ 
ceptable all-around operating range in that they prevent 
abnormal tire wear caused by wheel alignment. 

Governmental Periodic Motor Vehicle Inspection 
programs usually include wheel alignment among items 
that are inspected. To provide useful information for 
such inspections, the specifications stated in column 2 of 
the specification chart are given and these are well with¬ 
in the range of safe vehicle operation. 


In the event the actual settings are beyond the spec¬ 
ifications set forth in column 1 or 2 (whichever is ap¬ 
plicable), or whenever for other reasons the alignment is 
being reset, Cadillac recommends that the specifications 
given in column 3 of the specification chart be used. 

a. Sequence of Operations 

(Front wheel alignment must be checked whenever 
the vehicle standing height is changed.) 

Front wheel alignment must be performed in the 
exact sequence as described in this procedure. Wheel 
alignment equipment manufacturers provide detailed in¬ 
structions for checking wheel alignment with their align¬ 
ment equipment. These instructions should be carefully 
followed. 

In addition to the manufacturer’s instructions, be 
sure to observe the following recommendations: 

(NOTE: Car must be on a level surface, gas tank 
full or a compensating weight added as shown in Fig. 
3-38, front seat all the way to the rear. »>d front and 
rear tires inflated to the proper pressures. Refer to Tire 
Pressure Chart, Fig. 10-1, Section 10. Both doors must 
be closed and no passengers or additional weight should 
be in car or trunk.) 

1. Check the front standing height and adjust, if 
necessary. Refer to Note 18. 

2. Drive car to determine whether steering wheel is 
properly centered. If correction is needed, mark the 
straight ahead position with tape so that the change re¬ 
quired can be made during the toe-in adjustment. 

3. Check front wheel alignment and adjust as re¬ 
quired following procedure recommended by manu¬ 
facturer of alignment equipment. 

4. After removing vehicle from alignment machine, 
check the straight ahead position of the steering wheel 
to determine if it is properly centered. If further cor¬ 
rection is required, repeat the toe-in portion of the 
wheel alignment procedure so that the necessary changes 
can be made. 


ELDORADO WHEEL ALIGNMENT SPECIFICATIONS (AT CURB WEIGHT*) 



r- 

Specifications for Diagnosis 
for Warranty Repairs 
or Customer Paid Service 

Specifications for 

Periodic Motor 

Vehicle Inspection 

Specifications for 
Resetting 
Alignment 

Camber 

-3/4° to + 3/4° 

-1-1/2° to + 1-1/2° 

— 

0 

00 

CO 

+1 

o 

o 

Cross Car 
Variation 

1° Maximum 

— 

1/2° Maximum 

Caster 

- 2° to 0° 

— 3° to + 1° 

0 

1+ 

o 

Cross Car 
Variation 

1° Maximum 

—- 

1 /2° Maximum 

Toe-In 

1/8" Toe-Out to 1/8" Toe-In 

3/8" Toe-Out to 3/8" Toe-In 

0"± 1/16" 


*Curb weight means weight of vehicle including production options and full capacity of engine oil, fuel, and 
coolant. 
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Fig. 3-40 Caster and Camber Cam Locations 


b. Camber and Caster (Fig. 3-40) 

(These adjustments can be made either from under 
car or under hood, as desired, If under hood approach is 
used, however, be sure to recheck alignment after all 
operations are completed. Change in weight distribution 
caused by opened hood is sufficient to disturb final 
alignment settings.) 

L Loosen nuts on upper control arm front and rear 
cam bolts. 

2. Note camber reading and rotate front bolt to 
correct for 1/2 of incorrect reading or as near as pos¬ 
sible. 

3. Rotate rear cam bolt to bring camber reading to 

0 °. 

4. Tighten front and rear bolts and check caster. 

(NOTE: If caster requires adjustment, proceed with 
step 5; if not, move to step 8.) 

5. Loosen front and rear cam boh nuts. 

6. Using camber scale on alignment equipment, ro¬ 
tate front bolt so that the camber changes an amount 
equal to 1/4 of the desired caster change. (A caster 
change-to-camber change ratio of about 2 to 1 is in¬ 
herent to the Eldorado suspension system. That is, when 
one cam is rotated sufficiently to change camber 1°, 
caster reading will change about 2°.) 


7. Rotate the rear bolt until camber setting returns 
to its corrected position (Step 3). 

8. Tighten upper control arm cam nuts to 95 foot¬ 
pounds. Hold head of bolt securely; any movement of 
the cam will affect final setting and will require a 
recheck of the camber and caster adjustments. (See 
CAUTION on Page 3-5.) 

c. Toe-In 

Before checking toe-in, make certain that the drag 
link height is correct. See Section 9, Note 5 for drag link 
height. 

Toe-in is adjusted by turning the tie-rod adjuster 
tubes at the outer ends of each tic rod after loosening 
clamp bolts. The readings should be taken only when the 
front wheels are in a straight ahead position so that the 
steering gear is on its high spot. 

1. Center steering wheel, raise car, and check wheel 
run-out as described in Section 10, Note 4. 

2. Loosen tie-rod adjuster nuts and adjust tie-rods 
to obtain proper toe-in setting. 

3. Position tie-rod adjuster clamps so that openings 
of clamps are facing up. Interference with front sus¬ 
pension components could occur while turning if clamps 
are facing down. 

4. Tighten tie-rod adjuster nuts to 22 foot-pounds. 

20. Front Shock Absorber 

a. Removal 

(NOTE: Perform work on platform type hoist or 
garage floor so that vehicle weight is on the front sus¬ 
pension.) 

1. Disconnect shock absorber at upper and lower 
mount. 

2. Compress shock absorber and work lower mount 
free from mount bolt using a screwdriver placed inside 
the mount inner sleeve for leverage. 

3. Guide shock absorber down and toward rear of 
car, and remove from car. 

b. Installation 

1. Guide shock absorber up through upper control 
arm. 

2. Position shock absorber on lower attaching stud, 
using screwdriver inside mount inner sleeve to facilitate 
bushing installation. 

3. Extend upper shock absorber mount into frame 
attaching bracket using body weight on fender to com¬ 
press suspension to assist in lining up mounting holes. 

4. Tighten shock absorber upper attaching nut to 
75 foot-pounds. 

5. Install lockwasher and lower attaching nut and 
tighten to 75 foot-pounds. 

21. Stabilizer Bar 


(NOTE: If adjusting to correct for excessive neg¬ 
ative caster, rotate front bolt to increase positive cam¬ 
ber. If adjusting to correct for excessive positive caster, 
rotate front bolt to increase negative camber.) 


a. Removal 

1. Place car on jack stands. 

2. Remove link bolts, nuts, grommets, spacers, and 
retainers from lower control arm. Discard bolts and nuts. 
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RUBBER BUSHING 


GROMMET 


RETAINER 


SPACER 


RETAINER 


GROMMET 

LOWER CONTROL ARM 

GROMMET 

RETAINER 

NUT- 


MOUNTING BRACKET 

STABILIZER 
BAR 


LINK 


RETAINER 


Fig. 3-41 Front Stabilizer Linkage (693) 

3. Remove bracket to frame attaching bolts and re¬ 
move stabilizer bar from car. 

b. Installation 

1. Position stabilizer bar in place on car. 

2. Assemble grommets, spacers, and retainers on 
new link bolt as shown in Fig. 3-41. 

3. Position link bolt on lower control arm, and in¬ 
stall remaining grommet, retainer, and nut. 

4. Install stabilizer to frame brackets. 

5. Tighten stabilizer link nuts to 13 foot-pounds. 

6. Cut link bolts off so that they protrude 1/4" 
past nut. 


22. Spherical Joint Checking 
Procedure 



Fig. 3-42 Checking Spherical Joint End Play (693) 

CAUTION: When positioning pry bar ; use ex¬ 
treme caution to avoid contact with drive axle 
seal, as seal may become damaged internally. 

23. Upper Control Arm Bushing 
(On Car) 

a. Removal 

The upper control arm bushings can be removed and 
installed on or off the car. 

1. Remove wheel disc. 

2. Loosen wheel mounting nuts. 

3. Raise car and remove wheel and tire. 

4. Disconnect shock absorber at upper mount and 
remove nut and bolt. 

5. Remove upper control arm cam assemblies and 
nuts. 

6. Remove upper control arm from frame mounts. 

7. Attach bushing removal tools as shown in Fig. 
3-44. 

8. Remove bushings and remove tools. 


1. Raise car and position jack stands under lower 
control arms as near as possible to each spherical joint. 
Car must be stable and should not rock on floor stands. 

2. Clamp self-locking pliers on hub to drive axle nut 
so that self-locking pliers are in horizontal position, Fig. 
342. 

3. Construct a sturdy stand and install Dial In¬ 
dicator, J-8001, so that indicator is horizontal and but¬ 
ton contacts pliers. Fig. 3-42. Set dial to 0. 

4. Place a pry bar between lower control arm and 
drive axle outer race as shown in Fig. 343, and pry 
down on bar. If reading exceeds .125" replace lower 
spherical joint, Note 31. (Very little prying effort is nec¬ 
essary to make this check. Often, weight of pry bar itself 
is all that is required.) 



; Z * 

■ OUTER 

I racf 


DRIVE AXLE 
SEAL 


BAND 


Fig. 3-43 Prying at Drive Axle Outer Race 
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UPPER 

CONTROL ARM 


Fig. 3-44 Removing Front Upper Control Arm Bushings 


b. Installation 

1. Place bushings in control arm. 

2. Install tools as shown in Fig. 3-45 and press 
bushings into control arm. 

3. Remove bushing installation tools. 

4. Guide upper control arm over shock absorber 
and install bushing ends into frame mounts. 

5. Install cam assemblies as shown in Fig. 3-40. 
Both front and rear cams should be mounted with bolt 
hole downward. 

6. Install shock absorber in upper mount. Tighten 
nut to 75 foot-pounds. 

7. Install wheel and tire. 

8. Lower car and tighten wheel nuts to 105 foot¬ 
pounds. (See CA UTION on Page 3-5.) 

9. Check standing height as described in Note 18 
and adjust if necessary. 

10. Adjust toe-in, caster, and camber as described in 
Note 19. 

1 1. Install wheel disc. 



24. Upper Control Arm 

a. Removal 

The upper control arm can be serviced either as an 
assembly, or by its component parts. If it is not nec¬ 
essary to replace the control arm as an assembly, there 
are two service packages available. One package contains 
bushings only, the other package consists of a spherical 
joint, two bolts, one nut, and a cotter pin. 

1. Remove wheel disc. 

2. Loosen wheel mounting nuts. 

3. Raise car and place on jack stands. 

4. Remove wheel mounting nuts and remove wheel 
and tire. 

5. Disconnect shock absorber at upper mount. 

6. Remove cotter pin and nut on upper spherical 
joint. 

7. Remove brake hose clip from spherical joint 
stud. 

8. Remove two bolts securing brake caliper to steer¬ 
ing knuckle and slide caliper off disc. Use a piece of wire 
to attach caliper to frame. 

CAUTION: Do not allow caliper to hang from 
brake line. 

9. Disengage spherical joint stud and remove from 
steering knuckle. 

10. Remove upper control arm cam assemblies and 
remove control arm from car. 

b. Installation 

1. Guide upper control arm over shock absorber 
and install bushing ends into frame mounts. 

2. Install cam assemblies as shown in Fig. 3-40. 
Both cams should be mounted with bolt hole downward. 

3. Install shock absorber in upper mount. Tighten 
nut to 75 foot-pounds. 

4. Install upper spherical joint into steering 
knuckle. 

5. Install brake caliper following procedure in Sec¬ 
tion 5, Note 12c, Steps 3 through 9, and Step 1 7. 

CAUTION: Do not twist brake hose on instal¬ 
lation 

6. Install brake hose clip, nut, and cotter pin on 
upper spherical joint stud. Tighten nut to 60 foot¬ 
pounds. (See CAUTION on Page 3-5.) 

CAUTION: Cotter pin must be crimped toward 
upper control arm to prevent damage to the outer 
constant velocity joint seal. If cotter pin cannot be 
installed in this position , tighten nut further until 
insertion is possible. 

1. Install wheel and tire. Tighten nuts to 105 loot- 
pounds. (See CA UTION on Page 3-5.) 

8. Raise car. Remove jack stands and lower car. 

9. Check standing height as described in Note 18 
and adjust. 

10. Check caster, camber, and toe-in as described in 
Note 19 and adjust. 


Fig. 3-45 Installing Front Upper Control Arm Bushings 
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25. Upper Control Arm Spherical 
Joint 

a. Removal 

1. Remove upper control arm as described in Note 

24a* 

2* Place upper control arm on workbench and grind 
the heads off three rivets. 

3. Using a hammer and punch, drive on center of 
rivets until spherical joint can be removed from control 
arm. 

b. Installation 

1. Install new spherical joint in upper control arm. 

2. Install three bolts in top side of control arm. 

3. Install three nuts from under side of control arm. 
Tighten nuts to 9 foot-pounds. 

4. Install upper control arm as described in Note 
24b. 

5. Lubricate the spherical joint fitting until grease 
escapes between seal and steering knuckle, Fig. 3-46. 

26. Torsion Bar 

a. Removal 

1. Raise car so that front suspension is allowed to 
hang at full rebound position. 

2. Remove adjusting bolt from both torsion bar 
locknuts. 

3. Install Torsion Bar Remover and Installer, 
J-22517, on torsion bar cross member, Fig. 3-47. 

(NOTE: Install Torsion Bar Remover U-bolt on 
cross member. If clearance is insufficient, pry between 
cross member and underbody until tool falls in place, 
Fig. 3-48. Next, install Torsion Bar Remover Base on 
U-bolt and install two locknuts on U-bolt. Make certain 
Base is installed flush with last thread on U-bolt and 
install center bolt.) 



REPACKING GUN 
J-9280 
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J-9280-5 
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Fig. 3-46 Repacking Upper Spherical Joint (693) 
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Fig. 3-47 Removing and Installing Torsion Bar 

4. Tighten center holt until torsion bar adjusting 
arm is raised high enough to permit removal of locknut. 
Remove locknut. 

5. Repeat Steps 3 and 4 on other end of cross mem¬ 
ber and remove tool from cross member. 

6. Remove parking brake cable from guide at right 
side of underbody. 

7. Remove torsion bar cross member bolts, nuts, 
shim, and retainer from both ends of cross member. 

8. Move cross member as far as possible toward the 
side opposite the side from which torsion bar is to be 
removed. One end of cross member should now be clear 
of frame. 

9. Lower end of cross member from frame, then 
drive cross member rearward until torsion bar is free of 
cross member. 

CAUTION: Take care not to damage parking 
brake cable when lowering cross member. If add i- 



Fig. 3-48 Prying at Crossmember and Underbody 
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tional slack is requiredloosen parking brake cable 
adjustment nut at equalizer . 

(NOTE: Although it is possible to remove both tor¬ 
sion bars at this point, installation is easier if either left 
or right bar is mounted at all times.) 

10. Remove torsion bar from connector at lower 
control arm. 

b. Installation 

1. Check torsion bar for deep nicks, scratches, 
dents, or splits along the seam. If these conditions exist, 
torsion bar must be replaced. 

2. Lubricate three inches of each end of torsion 
bar with special lubricant, Part No. 9985092. 

(NOTE: Torsion bars are stamped with letters “L” 
for left and “R” for right, the stamped end is installed in 
the lower control arm connector.) 

3. Slide torsion bar all the way into lower control 
arm connector. 

4. Position torsion bar adjusting arm in cross 
member. Holding adjusting arm in place, slide torsion 
bar rearward until bar is seated in adjusting arm. 

At this point, tape on torsion bar near lower control 
arm connector should be fully visible but within 1/4" of 
connector. 

5. Position cross member on frame. 

(NOTE: If both torsion bars are to be removed, 
remove opposite bar at this time following procedure of 
Part a, beginning with Step 8.) 

6. Install shim between cross member and frame on 
each side, and install retainer over cross member 
insulator. 

7. Check both torsion bar adjusting arms for 
identical position with respect to torsion bar and cross 
member. Install cross member bolts and nuts, tightening 
to 12 foot-pounds. 

8. Install parking brake cable through guide at right 
side of underbody. If cable was loosened at equalizer, 
adjust at this time. 

9. Install Torsion Bar Remover and Installer, 
J-22517, Fig. 3-47. 

(NOTE: When installing Torsion Bar Remover and 

Installer, J-22517, follow steps 3 and 4 of Part a of this 
procedure.) 

10. Tighten center bolt on Torsion Bar Remover and 
Installer, J-22517, until torsion bar adjusting arm is 
raised high enough to permit installation of locknut. 
Install locknut. 

11. Remove Torsion Bar Remover and Installer, 
J-22517, and install on other end of cross member. 

1 2. Repeat steps 9 and 10 for other torsion bar. 

13. Remove Torsion Bar Remover and Installer, 
J-22517. 

14. Using new torsion bar adjusting bolts, lubricate 
threads on bolts and install bolts into locknuts on both 
sides of car. 

15. Check standing height and adjust as required. 

16. Check front wheel alignment and adjust if 
necessary. 


27. Steering Knuckle and Inner Seal 

a. Removal 

1. Remove wheel disc. 

2. Remove drive axle cotter pin and loosen nut. 

3. Loosen wheel mounting nuts. 

4. Raise car and place jack stands under lower 
control arms. 

5. Remove drive axle to hub nut and washer and 

wheel mounting nuts. 

6. Remove wheel and tire. 

7. Remove upper spherical joint cotter pin and nut. 

8. Remove brake line hose clip from upper spher¬ 
ical joint stud, but do not loosen spherical joint stud. 

9. Install one or two wheel mounting nuts to 
prevent disc from falling off hub while removing caliper. 

10. Remove two bolts securing caliper to knuckle 
and slide caliper off knuckle. 

CA UTION: Never suspend caliper by brake hose . 

Use a length of wire to attach caliper to frame . 

11. Remove nuts used to retain disc. Mark hub and 
disc for alignment on assembly and remove disc from 
hub. 

12. Place a short length of rubber hose over the 
lower control arm torsion bar connector to avoid 
damage to inboard tri-pot joint seal lip, Fig. 349. 

13. Position brake hose out of way and, using 
hammer, strike steering knuckle in area of upper spher¬ 
ical joint and loosen upper spherical joint stud. 

CAUTION: Use care to prevent hammer from 

slipping and hitting brake hose or caliper . 

14. Remove cotter pin and nut from tie-rod end. 

15. Remove tie-rod end from steering knuckle using 
Tie Rod End Puller, J-21930. 

16. Remove cotter pin and nut from lower spherical 
joint stud. 

17. Using Spherical Joint Puller, J-22292, and 
Adapter, J-22292-3, disconnect lower spherical joint at 
steering knuckle. 



Fig. 3-49 Rubber Hose Location 
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Fig. 3-50 Removing Steering Knuckle Inner Seal 

CAUTION: Use extreme care when installing 
Adapter ; J-22292-3, between spherical joint seal 
and steering knuckle . 

18. Guide hub and knuckle assembly over end of 
drive axle and remove from car. 

(NOTE: If knuckle is being replaced, remove hub, 
bearings, cups, and seals as described in Note 32.) 

19, To remove steering knuckle inner seal, use a 
screwdriver. Fig. 3-50. 

b. Cleaning and Inspection 

Inspect seal surface in the steering knuckle bore and 
the seal contact surface on the drive axle. Remove any 
rust present, using #400 grit “wef 7 paper and kerosene. 
When sanding, use a circular motion only, to avoid spiral 
marks on sealing surfaces. 

c. Installation 

If knuckle is being replaced, install hub, bearings, 
bearing cups, and seals as described in Note 32 before 
beginning this procedure. 

1. Apply a moderate amount of high melting point 
sodium base grease between lips of steering knuckle 
inner seal, Fig. 3-51. 

2. Undercut webbing on Seal Installer, 1-23115, so 
that Installer will accept seal. 

3. Install seal on Seal Installer, J-23115. 

4. Position knuckle and hub assembly on arbor 
press, Fig. 3-52. 

(NOTE: Support hub and knuckle assembly so that 
assembly is not supported by the wheel mounting studs.) 

5. Position seal and Seal Installer, J-23115, on 
knuckle and press seal into knuckle, Fig. 3-52. 

6. Align splines in hub with splines on drive axle 
and install hub and knuckle assembly on drive axle. 

7. Install lower spherical joint stud into steering 
knuckle and attach nut. Do not tighten nut at this time. 

8. Install tie-rod end stud into knuckle and attach 
nut. Do not tighten nut at this time. 



Fig. 3-51 Lubricating Steering Knuckle Seal 


9. Install upper spherical joint stud into knuckle 
and install upper spherical joint nut loosely. 

10. Using alignment marks placed on hub and disc at 
time of disassembly, align and install disc on hub. 

11. Loosely install two nuts on hub to prevent disc 
from falling off hub. 

12. Install caliper as described in Section 5, Note 
12c, Steps 3 through 9, and Step 17. 

CAUTION: Do not twist brake hose on installa¬ 
tion . 

13. Remove upper spherical joint nut to install brake 
hose clip on stud. 



Fig. 3-52 Installing Inner Seal in Knuckle 
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14. Install upper spherical joint nut, tighten nut to 
60 foot-pounds, and install new cotter pin. Bend cotter 
pin tight against flats on nut. ( See CAUTION on Page 
3-5 .) 

(NOTE: If cotter pin cannot be installed, tighten 
nut to next hole and install cotter pin.) 

CAUTION: Cotter pin must be crimped tight 

against flat on nut to prevent interference with or 

damage to the drive-axle constant velocity joint or 

seal 

15. Tighten tie-rod end nut to 40 foot-pounds and 
install new cotter pin. (See CAUTION on Page 3-5.) 

16. Tighten nut on lower spherical joint stud to 80 
foot-pounds and install new cotter pin. (See CAUTION 
on Page 3-5.) 

(NOTE: If cotter pin cannot be installed, tighten 
nut to next hole.) 

17. Remove rubber hose from lower control arm 
torsion bar connector. Fig. 3-49. 

18. Install drive axle washer and nut. Do not tighten 
nut at this time. 

19. Install wheel and tire. 

20. Install wheel mounting nuts; turn up snug, but 
do not tighten nuts at this time. 

21. Raise car, remove jack stands, and lower car. 

22. Tighten wheel mounting nuts to 105 foot¬ 
pounds. (See CA UTION on Page 3-5.) 

23. Tighten drive axle to hub nut to 150 foot¬ 
pounds and install new cotter pin. (See CAUTION on 
Page 3-5.) 

(NOTE: If cotter pin cannot be installed, tighten 
nut to next hole.) 

24. Install wheel disc. 

25. Check standing height and front end alignment 
and adjust as required. 

26. With vehicle weight supported by front wheels, 
inspect front brake hose to be sure it is not twisted. 

28. Lower Control Arm Spherical 
Joint Seal 

The lower spherical joint seal can be installed with 
the lower control arm either on or off the car. 

a. Removal (On Car) 

1. Remove steering knuckle as described in Note 

27a. 

2. Using a hammer, tap lightly on seal retainer. 

3. Use a small screwdriver to work retainer off 
joint. Discard seal and retainer. 

4. Wipe grease from spherical joint and stud. 

b. Installation 

1. Position new seal over spherical joint stud. 

2. Lubricate jaws of Camber Adjusting Wrench, 
J-9231, and slide jaw between seat and retainer. 

3. Tap lightly with hammer on end of Camber 
Adjusting Wrench, J-9231, until seal retainer is fully 
seated. 



Fig. 3-53 Repacking Lower Spherical Joint Seal 

4. Install steering knuckle as described in Note 27b. 

5. Lubricate spherical joint fitting until grease 
escapes from valve inside of seal. Fig. 3-53. 

29. Lower Control Arm 

The lower control arm components are serviced as 
individual parts. 

a. Removal 

1. Remove wheel disc. 

2. Loosen wheel mounting nuts 

3. Remove hub cotter pin and loosen nut. 

4. Raise car. 

5. Remove wheel and tire. 

6. Remove torsion bar as described in Note 26a. 

7. Remove hub nut and washer. 

8. Remove brake hose clip(s) attached to frame. 

(NOTE: Right side of car has two frame attaching 
clips.) 

9. Remove cotter pin, nut, and brake hose clip 
from upper spherical joint stud. 

10. Using a hammer, strike knuckle in area of upper 
spherical joint and remove joint from steering knuckle. 

CAUTION: Use care to prevent hammer from 
slipping and hitting brake hose. 

11. Disconnect shock absorber at lower mount, then 
work shock off mount using a screwdriver to pry 
bushing off stud. 

12. Using Tie Rod End Puller, J-21930, disconnect 
tie rod end at steering knuckle. 

13. Disconnect stabilizer bar and disconnect nut and 
link bolt. 

14. Using Spherical Joint Puller, J-22292, and 
Adapter, J-22292-3, disconnect lower spherical joint. 
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15. Disengage hub, knuckle, and disc as an assembly 
from drive axle and secure assembly to upper control 
arm with a piece of wire. 

CAUTION: Take care to avoid damaging brake 
hose. 

16. Remove lower control arm to frame attaching 
nuts and bolts. 

17. Disengage lower control arm from frame mounts 
and remove control arm. 


b. Installation 

1. Remove wire and install hub, disc, and knuckle 
assembly on drive axle. 

2. Install lower control arm into mounts in chassis. 
Do not tighten nuts at this time. 

3. Install lower control arm spherical joint into 
steering knuckle. Tighten nut to 80 foot-pounds and 
install new cotter pin. (See CAUTION on Page 3-5.) (If 
pin cannot be installed, tighten nut to next hole and 
install cotter pin.) 

4. Tighten lower control arm inner mount bolts to 
80 foot-pounds. (See CAUTION on Page 3-5.) 

5. Lift up upper control arm and install shock 
absorber on lower control arm mount. Tighten nut to 75 
foot-pounds. 

6. Install upper control arm spherical joint into 
steering knuckle. 

7. Install brake hose clip on upper spherical joint 
stud. Tighten nut to 60 foot-pounds and install new 
cotter pin. (See CAUTION on Page 3-5.) (If pin cannot 
be installed, tighten nut to next hole. Cotter pin must be 
crimped tight against flats on nut to prevent cotter pin 
from interfering with outer constant velocity joint seal.) 

8. Install brake hose clip(s) to frame. (Right side of 
car has two frame attaching clips.) 

9. Install tie rod end in steering knuckle. Tighten 
nut to 40 foot-pounds, and install new cotter pin. (See 
CAUTION on Page 3-5.) (If pin cannot be installed, 
tighten nut to next hole.) 

10. Install stabilizer bar on control arm as described 
in Note 21b. 

11. Install washer and nut securing hub to drive axle. 

12. Install torsion bar as described in Note 26b. 

13. Install wheel and tire. 

14. Lower car and examine brake lines to be sure 
they are not twisted. 

15. Tighten drive axle nut to 150 foot-pounds and 
install new cotter pin. (See CAUTION on Page 3-5.) 


(NOTE: If cotter pin cannot be installed, tighten 
nut to next hole location and install cotter pin.) 



Fig. 3-54 Removing Front Lower Control Arm Bushings 


16. Tighten wheel nuts to 105 foot-pounds. (See 
CAUTION on Page 3-5.) 

17. Adjust standing height and front wheel align¬ 
ment as described in Notes 18 and 19. 

18. Install wheel disc. 


30. Lower Control Arm Bushings 

a. Removal 

1. Remove lower control arm as described in Note 

29a. 

2. Install tools as shown in Fig. 3-54 and press 
bushings out of control arm. 

b. Installation 

1. Install tools as shown in Fig. 3-55, and press 
bushings into lower control arm. 

2. Install lower control arm as described in Note 
29b. 

3. Check standing height and front wheel alignment 
and adjust as necessary, Notes 18 and 19. 



Fig. 3*55 Installing Front Lower Control Arm Bushings 







3-36 


FRONT SUSPENSION—ELDORADO 



Fig. 3-56 Removing Lower Spherical Joint Rivets 

31. Lower Control Arm Spherical Joint 

a. Removal 

1. Remove lower control arm as described in Note 

29a. 

2. Place lower control arm on bench with spherical 
joint stud up. 

3. Using a chisel, cut two rivet heads off as shown 
in Fig. 3-56. 

4. Place lower control arm right side up and grind 
large rivet head off as shown in Fig. 3-57. 

5. Using a hammer and punch, drive on center rivet 
of joint until joint is out of control arm. 



Fig, 3-57 Removing Lower Spherical Joint Center Rivet 


b. Installation 

1. Install service spherical joint into control arm 
and tighten bolts and nut as shown in Fig. 3-58. 

2. Install lower control arm as described in Note 
29b. 

32 Hub, Bearing, and Retainer 
(Fig. 3-59) 

a. Removal 

1. Remove wheel disc. 

2. Loosen wheel mounting nuts. 

3. Remove drive axle cotter pin. 

4. Loosen drive axle nut. 

5. Raise car and place jack stands under lower 
control arms. 

6. Remove drive axle nut, washer, and wheel 
mounting nuts, and remove wheel and tire. 

7. Remove upper spherical joint cotter pin and 
loosen nut. Remove nut and brake hose clip from stud, 
then re-install nut. 

8. Remove two bolts securing caliper to knuckle 
and slide caliper off disc. 

9. Position brake hose and caliper out of way. 

CAUTION: Do not allow caliper to hang from 
the brake hose . 

10. Mark hub and disc for alignment on assembly 
and remove disc. 

11. Strike steering knuckle in area of upper spherical 
joint until upper spherical joint is loose, 

CAUTION: Use extreme care to prevent hammer 
from slipping and hitting brake hose. 

12. Install a short length of rubber hose over the 
lower control arm torsion bar connector to avoid 
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Fig. 3-59 Front Hub, Bearing, and Retainer (693) 


damage to inboard tri-pot joint seal lip when hub and 
knuckle are removed. Fig. 3-49. 

13. Remove tie rod end cotter pin and nut. 

14. Using Tie Rod End Puller, J-21930, disconnect 
tie rod end at steering knuckle. 

15. Remove lower spherical joint cotter pin and nut. 

16. Using Spherical Joint Puller, J-22292, and 
Adapter, J-22292-3, disconnect lower spherical joint. 

17. Remove upper spherical joint nut. 

18. Remove upper spherical joint stud from steering 
knuckle. 

19. Remove hub and knuckle as an assembly. 

b. Disassembly 

1. Remove three screws and washers securing spacer 
and bearing retainer to steering knuckle and remove 
spacer. 

2. Remove steering knuckle inner seal, Fig. 3-50, 
and discard seal. 

CAUTION: Use care when removing seal to 
prevent damage to the seal mating surface on the 
steering knuckle . 

3. Install Small Bushing, part of set J-222I4-I0, in 
upper end of steering knuckle. 

4. Install Large Bushing, part of set J-22214-10, in 
lower end of steering knuckle. 

5. Install Large Pilot, J-22214-8, on inner end of 
hub, Fig. 3-60. 

6. Install Knuckle Remover, J-22214-5, between 
upper and lower ends of steering knuckle, Fig. 3-60. 

7. Secure Knuckle Remover to steering knuckle by 
installing two Small Bolts, J-22214, through bushings 
previously installed. 

8. Secure Knuckle Remover, J-22214-5, in a vise, 
with knuckle assembly attached, Fig. 3-61. 

9. Coat Large Bolt, J-22214-4, with chassis lubri¬ 


cant and install bolt in Knuckle Remover, J-22214-5. 

10. Tighten Large Bolt, J-22214-4, until huh, 
bearing, retainer, steering knuckle outer seal, and bearing 
assembly are pressed out of steering knuckle. 

11. Pry outer seal away from bearing package, Fig. 
3-62. 

(NOTE: A simple tool such as the one described in 
Fig. 3-33 is ideal lor this prying operation. This can be 
made from an old screwdriver or a piece of cold rolled 
steel.) 



Fig. 3-60 Hub and Bearing Removal Tools 
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Fig. 3-61 Removing Hub and Bearings from Knuckle 


12. Use a hammer and a 3/8“ chisel to cut through 
outer seal. Then remove seal from bearings. Fig. 3-62. 

CAUTION: When chiseling, hold hammer and 
chisel in a strictly vertical position to avoid 
damaging huh. 

13. Place assembly in arbor press so that hole in 
Press Plate, J-23997, lines up with hole in anvil. Press 
bearings from hub, Fig. 3-63. 


c. Assembly 

The front wheel bearings are supplied as matched 



Fig. 3-62 Removing Outer Seal from Bearings 



Fig. 3-63 Removing Bearings from Hub 


assemblies and must be serviced as complete assemblies. 

Inspect the steering knuckle bore and the steering 
knuckle seal contact surface on the drive axle. Remove 
any rust present using #400 grit “wet” paper and kero¬ 
sene. When sanding, use a circular motion only to avoid 
spiral marks on sealing surface. 

1. Position steering knuckle on arbor press with 
outboard face of knuckle facing up. 

2. Using special lubricant provided in bearing 
package, apply lubricant to hub shaft and between lips 
of both steering knuckle seals, Fig. 3-51. 

(NOTE: One tube of lubricant will service one 
complete hub and knuckle assembly.) 

3. Install outer steering knuckle seal on Seal In¬ 
staller, J-23114. 

4. Position seal and seal installer on bearing package 
and position package in steering knuckle bore. 

CAUTION: Do not remove disposable sleeve in 
bearing package at this lime, as sleeve is used as a 
retainer to prevent bearings from being misposi - 
tioned in cups, or damaged during installation , Fig. 
3 - 64 . 

5. Press bearing package and outer seal into steering 
knuckle, Fig. 3-65. Bearing package and outer seal are 
installed when inner bearing cup bottoms out on 
shoulder in steering knuckle bore. 

6. Position spacer on outer face of steering knuckle. 

7. Position bearing retainer over spacer and secure 
bearing retainer and spacer to steering knuckle with 
three screws and washers. Tighten screws to 30 foot¬ 
pounds. Remove knuckle assembly from press. 

8. Remove disposable sleeve from bearing package 
previously installed in steering knuckle. 

9. Working from inner face of steering knuckle, use 
remainder of special lubricant to coat inner race of 
bearings before installing hub in knuckle and bearing 
assembly. 

















FRONT SUSPENSION—ELDORADO 


3-39 



Fig. 3-64 Bearing Package 



10. Position hub on arbor press with stud end down. 

CAUTION: Support hub so that hub is not 

supported by the wheel mounting studs. 

1 i. Position knuckle and bearing assembly on hub. 

12. Install Large Pilot, J-22214-8, through steering 
knuckle so that pilot seats on bearing, Fig. 3-66, and 
press knuckle assembly on hub. 

13. Install inner seal on Seal Installer, J-23115, and 
press inner seal into steering knuckle, Fig. 3-52. 

(NOTE: Webbing of Seal Installer, J-23115, may 
have to be undercut before tool will accept seal.) 



Fig. 3-65 Installing Bearing Package 


Fig, 3-66 Installing Hub in Knuckle 

d. Installation 

1. Guide knuckle assembly over drive axle, install 
lower spherical joint stud into knuckle, and attach nut. 
Do not tighten nut at this time. 

2. Install tie-rod end stud into knuckle and attach 
nut. Do not tighten nut at this time. 

3. Install upper spherical joint stud into knuckle 
and install upper spherical joint stud nut loosely. 

4. Using alignment marks placed on hub and disc at 
time of disassembly, align disc with hub and install disc 
on hub. 

5. Install one or two nuts on hub to prevent disc 
from falling or being knocked off hub. 

6. Install caliper as described in Section 5, Note 
12c, Steps 3 through 10 and Step 17. 

(NOTE: Remove upper spherical joint nut to install 
brake hose clip on stud. Take care not to twist brake 
hose during caliper installation.) 

7. Install upper spherical joint nut, tighten nut to 
60 foot-pounds and install new cotter pin. Bend cotter 
pin tight against flats on nut. (See CAUTION on Page 
3 - 5 .) 

CAUTION: If cotter pin cannot be installed , 
tighten nut to next hole and install cotter pin. 
Cotter pin must be crimped tight against flats on 
nut to prevent interference with or damage to the 
drive axle constant velocity joint or seal 

8. Tighten tie-rod end nut to 40 foot-pounds and 
install new cotter pin. (See CAUTION on Page 3-5.) (If 
pin cannot be installed, tighten nut to next hole.) 

9. Tighten nut on lower spherical joint stud to 80 
foot-pounds and install cotter pin. (See CAUTION on 
Page 3-5.) (If pin cannot be installed, tighten nut to next 
hole.) 
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10. Remove rubber hose from lower control arm 
torsion bar connector. 

11. Install drive axle washer and nut. Do not tighten 
nut at this time. 

12. Remove nuts used to hold disc on hub, and 
install wheel and tire. 

□ .Install wheel mounting nuts; turn up snug, but 
do not tighten nuts at this time. 

14. Raise car, remove jack stands, and lower car. 

15. Inspect front brake hose to make sure it is not 
twisted. 


16. Tighten wheel mounting nuts to 105 foot¬ 
pounds. (See CAUTION on Page 3-5.) 

17. Tighten drive axle nut to 150 foot-pounds and 
install new cotter pin. (See CAUTION on Page 3-5.) (If 
pin cannot be installed, tighten nut to next hole.) 

18. Check standing height and front end alignment 
and adjust as required, Notes 18 and 19. 

19. Install wheel disc. 


FRONT WHEEL DRIVE 


3-41 


GENERAL DESCRIPTION 


(NOTE: The following information is applicable 
only to the Eldorado*) 

The front wheel drive system consists of a final drive 
unit, right and left output shafts, and right and left drive 
axles. 

The final drive assembly includes a spiral bevel ring 
and pinion gear set with a ratio of 3.07:1 and a spur 
bevel differential gear set. The function ol the unit is 
similar to that of a standard differential* The pinion gear 
is splined directly to the transmission, and the housing is 
secured to the transmission by eight fasteners: six screws, 
and two nuts that attach to studs in the transmission. 
The final drive housing is secured at its forward end by a 
support bracket which in turn is fastened to an engine 
mount bracket. 


drive housing and cover to provide a controlled vent 
for excess lubricant. 

Torque from the final drive is transmitted to the 
output shafts which connect to the drive axles. The out¬ 
put shafts are splined to the side gears in the final drive. 
The longer right output shaft requires a special support 
brace. 

The drive axles, Fig. 3-67, are flexible assemblies, 
consisting of an axle shaft with a ball-type constant 
velocity joint at the outboard end and a tri-pot constant 
velocity joint at the inboard end. Tri-pot joints Ilex not 
only in respect to the angle through which they operate, 
but also in and out. This provides a means of lengthening 
and shortening of the drive axles as required by the front 
suspension as it travels through its ride motion. 


A twin gasket assembly is used between the final The right drive axle incorporates a torsional damper. 


DIAGNOSIS 


CONDITION 

CAUSE 

CORRECTION 

Clicking noise in turns. 

Excessive wear or broken outboard 
joint. 

Inspect and replace outboard joint if 
necessary. 

Coast to drive “clunk". 

Loose inboard joint flange bolts. 

Inoperative rubber damper (RH 
side). 

Loose spline RH damper to shaft. 

Tighten to specified torque. 

Replace right shaft and damper assembly, 
Part No. 780 5327. 

Replace right shaft and damper assembly, Part 
No. 780 5327. 

Shudder or vibration on 
acceleration. 

Incorrect U-joint angle. 

Excessive wear on inboard joint 
housing* 

Worn spider assembly. 

Check front standing height and correct if 
necessary. 

Check for brinelling of housing bores and re¬ 
place if necessary. 

Check for wear or free rotation of balls on 
spider. Replace spider assembly if necessary. 

Shimmy vibration at 
highway speeds. 

Tires out of balance or out of 
round. 

Balance front wheels true for out of round. 


SERVICE INFORMATION 


The final drive unit is not serviced but is replaced as 
a unit, with the exception of the following parts, which 
are serviced separately: pinion oil seal, output shaft seal, 
pinion bearing housing O-ring, vent pin, seal cover 
gasket, and filler plug gasket. 

The drive axle outer constant velocity joints can be 
disassembled for repacking and replacement of seals* If 
any other defect is found, replace the joint as an assem¬ 
bly* The inboard tri-pot joints can be disassembled for 


repacking and replacement of the spider components, 
seals, and housing end cover O-ring. 

CAUTION: Whenever any operations call for dis¬ 
connection, connection , removal, or installation of 
the drive axles ; extreme care must be exercised to 
prevent damage to the seals. When performing 
these operations , install a short length of rubber 
hose on the lower control arm torsion bar connec- 
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Fig. 3-67 Drive Axle Disassembled 
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tor to prevent inboard tri-pot joint seals from 
being damaged . 

CAUTION: When removing or installing the right 
drive axle , be sure to disconnect the negative bat¬ 
tery cable, ft is possible to short out the starter 
motor by making contact between the wrench and 
the starter motor terminals. 

CAUTION: If any mispositioning, incorrect 
assembly , or failure of components in the area of 
the brake system pipes, hoses , or cylinders is 
observed, be sure to check for any brake damage 
that may have resulted from such a condition and 
correct as required . Components that could dam¬ 
age the brake system due to mispositioning, incor¬ 
rect assembly, or failure include the exhaust 
system, shock absorbers , torsion bars , suspension 
control arms , stabilizer bar, power steering pump 
hoses ; and transmission cooler pipes. 

33. Right Output Shaft and Drive Axle 

a. Removal 

1. Disconnect negative battery cable. 

2. Remove wheel disc. 

(NOTE: II drive axle is to be removed, remove 
cotter pin and loosen but do not remove spindle nut.) 

3. Raise car so that front vehicle weight is sup¬ 
ported at lower control arms. 

4. Loosen but do not remove right front shock 
absorber lower mounting nut and, using a screwdriver on 
the mount inner sleeve, pry shock absorber along lower 
mounting stud until it reaches nut. 

CAUTION: Do not remove shock absorber from 
lower mount. 

5. Install a short length of rubber hose on both 
lower control arm torsion bar connectors, Fig. 3-49. 

6. Remove six screws and iockwashers securing 
right drive axle to output shaft. 

7. Move inboard end of drive axle rearward toward 
starter motor to gain access to output shaft. 

8. Remove screw securing output shaft support 
strut to final drive housing. Fig. 3-68. 

9. Remove two screws and flat washers securing 
right output shaft support to engine, Fig. 3-68. 

10. Remove right output shaft, support, and strut as 
an assembly as follows: first, slide output shaft outboard 
to disengage splines; then move inboard end of assembly 
forward and downward until clear of car. 

CAUTION: Take care to protect output shaft 
seal surface and splines from nicks or scratches. 

11. If drive axle is to be removed, perform the fol¬ 
lowing: 

a. Using a block of wood and a hammer, strike end 
of drive axle to unseat axle at hub. 

(NOTE: Spindle nut should be left on to retain axle 
but loose enough to allow unseating.) 

b. Rotate axle inboard and toward front of car, 
guiding axle over front cross member and out from 
underside of car. 



Fig. 3*68 Right Output Shaft 

b. Installation 

(NOTE: If drive axle was not removed, begin with 
Step 3.) 

1. Guide drive axle into position from underside of 
car. 

(NOTE: Guide axle up and over front cross mem¬ 
ber and engage drive axle splined end in knuckle and 
hub.) 

2. Rotate inner end of the drive axle rearward 
toward starter motor. 

3. Apply clean front wheel bearing grease between 
lips of output shaft seal, then install output shaft into 
final drive unit from underside of car, indexing splines of 
output shaft with final drive. 

4. Install tw'O bolts and washers securing output 
shaft support to engine. Tighten bolts to 50 foot¬ 
pounds. 

(NOTE: Seat washers in old grooves in output shaft 
support. If a new output shaft support is being installed, 
perform the following procedure: when attaching the 
right hand output shaft support to the engine block, do 
not let the shaft and support assembly hang in the final 
drive unit. Install support bolts and washers loosely, and 
by moving the flange end of the shaft up and down and 
back and forth, find the center location. Hold the shaft 
in this position and then tighten bolts to 50 foot¬ 
pounds.) 

5. Install support to final drive brace, securing 
with self-tapping screws. 

6. Rotate drive axle toward front of car and into 
position. 

7. Install six new screws and Iockwashers securing 
drive axle to output shaft. Tighten screws to 65 foot¬ 
pounds. Have a helper apply the brakes to prevent the 
drive axle from turning when installing screws. 

8. Install drive axle spindle nut. Do not tighten nut 
at this time. 
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9. Lower car. 

10. Tighten drive axle spindle nut to 150 foot¬ 
pounds and install cotter pin. If cotter pin cannot be 
installed, tighten nut to next hole. (See CAUTION on 
Page 3-5.) 

11. Connect negative battery cable. 

12. Check final drive oil level and check for oil leaks 
at output shaft. 

34. Left Output Shaft and Drive Axle 

a. Removal 

1. Remove wheel disc. 

2. Loosen wheel mounting nuts. 

3. Remove drive axle spindle nut cotter pin and 
loosen nut. 

4. Raise car. 

5. Remove wheel mounting nuts and drive axle 
spindle nut. 

6. Remove wheel and tire. 

7. Remove six drive axle to output shaft screws and 
lockwashers and discard screws and washers. Have a 
helper apply the brakes to prevent drive axle from rotat¬ 
ing when removing screws. 

8. Loosen shock absorber upper mount bolt. 

9. Remove upper spherical joint cotter pin and nut, 
and remove brake hose clip from joint stud. 

10. Using a hammer, strike knuckle in area of upper 
spherical joint. Lift up on upper arm and remove joint 
stud from steering knuckle. 

CAUTION: Use extreme care to prevent hammer 
from slipping and hitting brake hose. 

1 1. Remove brake hose bracket from frame. 

12. Carefully tip disc and knuckle assembly out at 
upper end to extent of brake hose. 

CAUTION: Wire assembly to upper control arm 
so that brake hose does not support the weight of 
the knuckle assembly. 

13. Rotate inner end of drive axle toward front of 

car. 

14. Guide drive axle out of knuckle and remove 
drive axle from car. 

15. Remove left output shaft retaining bolt. 

(NOTE: To remove bolt, install two screws in out¬ 
put shaft flange to prevent output shaft from 
rotating.) 

16. Remove output shaft by pulling straight out 
toward side of car. 

CA UTION: Use extreme care when removing 
output shaft to protect oil seal surface on shaft 
from nicks and scratches. 

b. Installation 

1. Apply clean wheel bearing grease between lips of 
final drive output shaft seal. 

2. Install output shaft from underside of car. 

CAUTION: Use extreme care when indexing out¬ 
put shaft splines with splines in final drive unit to 
prevent damage to the splines . 


3. Install output shaft retaining bolt. Tighten bolt 
to 37 foot-pounds. 

(NOTE: To install bolt, install two screws in output 
shaft flange to prevent output shaft from rotating.) 

4. Guide drive axle into car and install drive axle 
spindle into steering knuckle. 

5. Align drive axle inner joint flange with output 
shaft flange. 

6. Install six new drive axle to output shaft screws 
and lockwashers. Tighten screws io 65 foot-pounds. 
Have helper apply brakes to prevent axle from rotating 
when installing screws. 

7. Carefully remove wire supporting knuckle assem¬ 
bly, then lift up on upper control arm and install upper 
spherical joint stud in steering knuckle. 

8. Install brake hose clip on upper spherical joint 
stud, 

9. Install nut on upper spherical joint stud. Tighten 
nut to 60 foot-pounds and install cotter pin. (See 
CAUTION on Page 3-5.) 

10. Install brake hose bracket on frame. 

CA UTION: Be careful not to twist brake hoses or 
otherwise damage the brake system 

11. Tighten shock absorber upper mount nut to 75 
foot-pounds. 

12. Install drive axle spindle washer and nut. Do not 
tighten nut at this time. 

13. Install wheel and wheel mounting nuts. Do not 
tighten nuts at this time. 

14. Remove rubber hose from lower control arm 
torsion bar connector and lower car, 

15. Tighten wheel mounting nuts to 105 foot¬ 
pounds. (See CAUTION on Page 3-5.) 

16. Tighten drive axle spindle nut to 150 foot¬ 
pounds and install cotter pin. If cotter pin holes do not 
line up at this position, tighten nut further until pin can 
be installed. (See CAUTION on Page 3-5.) 

17. Install wheel disc. 

18. Check final drive oil level and check for leaks at 
output shaft. 

35. Outer Constant Velocity Joint 
(Ball Type) 

The outer constant velocity joints are replaced as an 
assembly and are disassembled for repacking and replace¬ 
ment of seals only. 

* 

a. Disassembly 

1. Insert axle assembly in vise. Clamp on midpor¬ 
tion of axle shaft. 

CAUTION: Protect axle shaft to prevent jam 
marks from vise. If right drive axle is being worked 
on, use extreme caution when clamping on tor¬ 
sional damper. 

2. Remove inner and outer seal band clamps as 
shown in Fig. 3-69. 

3. Slide seal down axle to gain access to the 
constant velocity joint. Wipe excess grease from joint to 
permit access to the snap ring. 
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Fig. 3-69 Removing Seal Clamp Bands 


4. Using Snap Ring Pliers, J-8059, spread snap ring 
and slide joint off axle spline as shown in Fig, 3-70, 

5. Remove inner race snap ring as shown in Fig. 
3-71. 

6. Slide seal off axle shaft. 

7. Insert joint in vise, clamping on shank. Use jaw 
blocks to prevent damage to joint shank. 

8. Using a hammer and brass drift, tap on inner race 
until one ball can be removed, Fig. 3-72. Tip race in this 
manner to remove each ball. It may be necessary to pry 
last ball from cage with screwdriver. 

9. Turn cage 90 as shown in Fig. 3-73 with slot in 
cage aligned with short land on outer race and lift cage 
out with inner race. 

10. Turn short land of inner race 90° in line with 
hole in cage. Lift land on inner race up through hole in 
cage, then turn up and out to separate parts as shown in 
Fig. 3-74. 

b. Cleaning and Inspection (Outer Joint) 

Wash all parts thoroughly in a cleaning solvent and 



Fig. 3-71 Removing and Installing Inner Snap Ring 

dry with compressed air. Inspect rubber seals for damage 
or wear. If seals are damaged or worn, replace with new 
seals. 

(NOTE: If any of the first four defects are found, 
the constant velocity joint assembly must be replaced as 
a unit.) 

1, Inspect outer race for excessive wear or scoring 
in the ball grooves. Check housing splines and threads 
for any damage. 

2, Inspect balls (six) for nicks, cracks, scores, or 
wear. Slight scuffing or nicking is considered normal. 

3. Inspect cage for cracks, breaks, or excessive 
brinelling of the window flats. 

4. Inspect inner race for excessive wear, scores, or 
cracks. 



INNER RACE 


(NOTE: Inner and outer races may show a definite 
polished area where the balls travel blit the CV joint 
need not be replaced. However, if the wear pattern is 
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Fig. 3-70 Removing Outer Joint from Axle 


Fig. 3-72 Removing Balls from Outer Joint 
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Fig. 3-73 Removing Cage and Inner Race 

suspected to be the cause of a noisy or vibrating joint, 
replace joint.) 

5. Inspect snap ring. 

c. Assembly 

1. Insert short land of inner race into slot in cage, 
and pivot to install in cage shown in Fig. 3-74. 

2. Pack constant velocity joint with special drive 
axle joint lubricant. Part No. 105 0802. 

(NOTE: One can of lubricant will service one com¬ 
plete drive axle joint only.) 

3. Insert cage and inner race into outer race by 
aligning windows on cage with lands on outer race, Fig. 
3-73. Pivot cage and inner race 90°. 

(NOTE: Be certain that step on cage bore is posi¬ 
tioned to inside of joint and snap ring groove on inner 
race is facing outside.) 

4. Apply lubricant to the inner and outer race and 



Fig. 3-74 Removing Inner Race from Cage 



Fig. 3-75 Positioning Seal Clamp Band on Seal 


insert balls into outer race one at a time until all six balls 
are installed. Inner race and cage will have to be tilted so 
that each ball can be inserted. Use of a hammer and 
brass drift may be helpful if a tight fit is encountered. 

5. Position small end of groove on axle shaft. 

When installing outer joint seal on axle shaft, posi¬ 
tion small end of seal in outer groove in axle shaft, or 
groove nearest end of axle shaft, Fig. 3-75, and proceed 
as follows: 

a. Loop seal clamp band around seal end twice with 
strap passing through its own retainer each time a loop is 
completed. 

b. After completion of second loop, feed extra 
length of strap into small end of Seal Clamp Band Instal¬ 
ler, J-22716. Be sure to have the open side of the tool 
facing up. 

c. Slide bolt through holes in side of tool and, at 
the same time, secure strap in slot in the bolt. 

d. Lift end of strap up and out of the open side of 
tool. 

e. Place a wrench on bolt and draw band up tight, 
then torque bolt to 6-8 foot-pounds. 

f. Rotate Seal Clamp Band Installer, J-22716, back 
over the band retainer. 

g. Back tool off just enough to permit tapping band 
with a hammer until it lies flat across top of retainer. 
Tap the tabs down until they retain strap. 

CA TUION: Tap lightly to avoid damaging seal 

h. Unwind the excess strap and cut it off close to 
retainer. 

6. Pack inside of seal with approximately 1/4 
pound of special drive axle joint lubricant. Part No. 105 
0802. 

7. Install snap ring into inner race as shown in Fig. 
3-71. 

8. Insert axle shaft into splines of outer constant 
velocity joint until snap ring secures shaft in second snap 
ring groove. 

(NOTE: Snap ring must be spread to facilitate mat¬ 
ing of axle shaft into splines of outer constant velocity 
joint.) 













FRONT WHEEL DRIVE 


3-47 



SNAP RING PLIERS 
J-8059 v 


HOUSING 


SEAL 

ADAPTER 


Fig. 3-76 Removing Seal Adapter from Joint Housing 


9. Position seal in groove of outer race. 

(NOTE: Mating area of seal and outer race must he 
free of lubricant to obtain proper sealing.) 

10. Install large seal clamp band over seal and install 
band. 


Fig. 3-77 Removing Spider Snap Ring 


b. Cleaning and Inspection (Inner Joint) 

Wash all parts thoroughly in a cleaning solvent and 
dry with compressed air. Inspect rubber seal and O-rings 
for damage or wear. If seal or O-rings are damaged or 
worn, replace with new seal or O-rings. 

1. Inspect seal adapter band for bent or cracked 
condition. 

2. Inspect tri-pot housing for excessive wear and 
brinelling. 

(NOTE: Housing may show a definite polished area 
where the balls travel but joint need not be replaced. 
However, if this wear pattern is suspected to be the 
cause of noise or vibration complaint, replace joint.) 

3. Inspect snap rings for distortion or damage. 


Inner Joint 


a. Disassembly 

1. With axle assembly lying on a bench, pry up 
staked areas on seal retainer and drive off housing with 
hammer and chisel, Fig. 3-76. 

2. Grasp axle assembly with one hand and joint 
housing with the other and stand both vertically on 
bench. Carefully withdraw axle from housing, being cer¬ 
tain not to lose balls and needles from axle. 

(NOTE: It may be helpful to place a rubber band 
over ends of spider to retain the three balls and needle 
bearings. Wipe all excess grease from joint. Set housing 
aside.) 

3. Insert axle assembly in vise. Clamp on mid¬ 
portion of axle shaft. 

CAUTION: Be careful when damping to avoid 
damage to axle . 

4. Remove snap ring from end of axle shaft, Fig. 
3-77. 

5. Slide spider assembly, Fig. 3-78, from axle shaft. 

6. Remove inner snap ring from axle shaft. 

7. Remove small seal clamp. 

8. Slide boot seal of axle shaft. 

9. Remove three balls from spider, being careful 
not to lose any of the 53 needle bearings in each of the 
balls. 

10. If necessary to remove tri-pot housing end cover 
or O-ring, proceed as follows: 

a. Secure housing in vise. 

b. Place a block of wood (approximately 2" x 2" x 
8”) in housing. 


SPIDER 


SEAL 

GROOVE 


SPIDER 

NEEDLES 


SNAP RING 


SPIDER LEG BALL 


c. Drive on wood block to push end cover out of 
housing. 

d. Remove housing O-ring and discard O-ring. 


Fig. 3-78 Spider Assembly 
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4. Inspect spider leg balls for excessive wear, cracks, 
nicks, scores, or breaks. 

5. Inspect spicier leg ball needles for chips, breaks, 
or bends. 

6. Inspect spider for excessive wear, scores, or 
cracks. 

c. Assembly 

1. Slide new clamp onto axle shaft to be used after 
seal positioning. 

2. Slide seal onto axle shaft. 

3. If spider needles were removed, load 53 needles 
into each ball, lubricating with special drive axle lubri¬ 
cant, Part No. 1 05 0802. 

4. Carefully install balls on each of the spider 
journals. 

(NOTE: A rubber band may be used to retain balls 
in position until spider assembly is installed in housing.) 

5. Position spider assembly on axle shaft and retain 
with retaining ring. 

6. If end cover and O-ring were removed, install 
new O-ring in housing, lubricate O-ring and install cover 
by tapping around outer edge of cover. Fig. 3-79. 

7. Install O-ring in outer groove in housing. 

8. Pack housing approximately one-half full with 
lubricant. 

9. Remove rubber band, if used, from spider 
assembly, 

10. Position spider assembly in line with housing 
assembly and push into housing until bottomed. 

11. Fill housing with remainder of lubricant. 

12. Swab inside of boot seal retainer and housing 
outer groove O-ring with lubricant. 

CAUTION: Be careful that seal retainer is posh 

tioned so that O-ring is not cut. 

13. With housing positioned as shown in Fig. 3-80, 
tap seal retainer on three lobes alternately with plastic 



Fig. 3-79 Installing Tri-pot Housing End Cover 



Fig. 3-80 Installing Seal Adapter on Joint Housing 


hammer as shown until firmly bottomed, then stake 
three places into staking groove, 

14. Extend inboard joint to maximum length and 
position seal into furthest groove from joint in axle, 

15. Install seal clamp band on small end of seal, Fig. 
3-80. Proceed as follows: 

a. Loop seal clamp band around seal twice with 
strap passing through its own retainer each time a loop is 
completed, Fig. 3-75. 

b. After completion of second loop, feed extra 
length of strap into small end of Seal Clamp Band Instal¬ 
ler, J-22716. 

(NOTE: Be sure to have the open side of the tool 
facing up.) 

c. Slide bolt through holes in side of tool and at 
same time secure strap in slot in the bolt. 

d. Lift strap up and out of open side of tool. 

e. Place a wrench on bolt and draw band up tight, 
then torque bolts to 6-8 foot-pounds. 

f. Rotate Seal Clamp Band Installer, J-22716, back 
over band retainer. 

g. Back tool off just enough to permit tapping band 
with a hammer until it lies flat across top of retainer. 
Tap tabs down until they retain strap. 

h. Unwind excess strap and cut it off close to 
retainer. 

37. Right Output Shaft Bearing 

a. Removal 

1, Remove output shaft as described in Note 33a, 
Steps 1 through 10. 
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Fig. 3-81 Removing Right Output Shaft Support 

and Bearing 

2. Remove three self-tapping screws securing out¬ 
put shaft bearing retainer to support. 

3. Clamp output shaft in a vise as shown in Fig. 
3-81. 

CAUTION: Use extreme care to prevent damage 
to seal surface on output shaft. 

4. Make two steel plates 1/4“ x 3“ x 8“ and install 
in a vise as shown in Fig. 3-81. 

5. Install four 3/8“-24 bolts (five inches long) on 
output shaft and install output shaft between steel plates 
in vise as shown in Fig. 3-81. 

6. Remove bearing assembly by tightening bolts 
alternately. 

b. Installation 

1. Position output shaft on flange end on a work 
bench, Fig. 3-82. 

2. Lubricate output shaft support and install over 
splined end of output shaft. 

3. Lubricate bearing and install, using a hammer 
and Bearing Installer, J-22828, Fig. 3-82. 

4. Lubricate exposed face of bearing and install 
bearing retainer. Secure bearing retainer with three self¬ 
tapping screws. 

5. Using a hammer and Bearing Installer, J-22828, 
install slinger as shown in Fig. 3-83. 

6. Install output shaft as described in Note 33b, 
beginning with Step 3. 






38. Output Shaft Seal Replacement 

a. Removal 

1. To replace right output shaft seal, remove right 

output shaft as described in Note 33a. Steps 1 through 
10. Then remove seal from final drive unit with a pry bar 
and discard seal. 


Fig. 3-82 Installing Right Output Shaft Support 

and Bearing 

CAUTION: When removing seal, use extreme 
care to prevent damaging seal surface in final drive 
unit . 


Fig. 3-83 Installing Right Output Shaft Support Slinger 
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Fig. 3-84 Final Drive Attachment 


2. To replace left output shaft seal, remove left out¬ 
put shaft as described in Note 34a. Then remove seal 
from final drive unit with a pry bar and discard seal. 

CAUTION: When removing seal, use extreme 
care to prevent damaging seal surface in final drive 
unit 

b. Installation 

1. To install right hand output shaft seal in final 
drive, attach Universal Handle, J-8092, to Seal Installer, 
J-22760. Then place seal in final drive unit and drive on 
Universal Handle, J-8092, until seal is installed. Apply 
clean front wheel bearing grease between lips of seal. 

CAUTION: Rotate tools to maintain proper 
alignment when installing seal . 

2. Install right hand output shaft as described in 
Note 34b, beginning with Step 3. 


3. To install left hand output shaft seal in final 
drive, attach Universal Handle, J-8092, to Seal Installer, 
J-22199. Then place seal in final drive unit and drive on 
Universal Handle, J-8092, until seal is installed. 

(NOTE: The left hand output shaft seal contains a 
hole for venting the final drive unit. The top of the seal 
is identified by the word “Top” and must be installed 
with the word “Top” positioned up so that vent will be 
in proper position.) 

4. Install left hand output shaft as described in 
Note 34b. 

39. Final Drive 

a. Removal 

1. Raise hood and disconnect negative battery 
cable. 
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2. Remove bolt securing transmission filler tube 
bracket to Final drive bracket and remove transmission 
filler tube. 

3. Remove screws “A” and “B” and nut “H” secur¬ 
ing upper part of final drive housing to transmission 
housing, Fig. 3-84. 

(NOTE: The use of a box end wrench with a 
crescent-shaped handle, such as a starter and manifold 
wrench, will facilitate removal of nut U H*\) 

4. Remove self-tapping screw securing transmission 
cooler lines and clip to final drive support bracket, Fig. 
3-85, and slide clip out of way. 

5. Remove locknut, washer, and long bolt securing 
final drive support brace to engine mount bracket, Fig. 
3-85. (Use a second wrench to hold locknut in place 
while turning bolt.) 

6. Remove screw, lockwasher, and flat washer 
securing final drive brace to engine mount bracket, Fig. 
3-85. 

7. Remove right output shaft, following Note 33a, 
Steps 3 through 10. 


8. WARNING: THE SHOCK ABSORBERS 
ACT AS REBOUND STOPS ON THE 
ELDORADO FROSlT SUSPENSION. BEFORE 
PERFORMING THE FOLLOWING STEP, BE 
CERTAIN THAT RIGHT SHOCK ABSORBER 
LOWER SLEEVE CANNOT BE DISLODGED 
FROM MOUNTING STUD. 


Place jack stands under front frame side rails. Lower 
hoist and move hoist equipment away from work area. 

9. Place a drain pan under final drive cover. Loosen 
ten final drive cover screws and pull cover away from 
housing. Allow lubricant to drain while performing 
next four steps. 

10. Remove six screws securing left drive axle to out¬ 
put shaft. Compress drive axle inner constant velocity 
joint and secure in this position to permit clearance for 
removal of final drive unit with left output shaft 
installed. 

11. Remove bolt, washer, and nut securing left tie 
strut to frame cross member, loosen bolt securing strut 
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Fig. 3-85 Final Drive Support Bracket and 

all Fasteners 
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Fig. 3-86 Removing and Installing Large Through Bolt 

to side rail, and rotate strut outboard until clear of final 
drive area. 

12. Remove targe through bolt, nut, and washers 
securing final drive support bracket to final drive, (Use a 
second wrench to hold nut stationary while turning bolt, 
Figs. 3-85 and 3-86) 

13. Using a hammer and brass drift, remove final 
drive support bracket by driving upward and toward 
transmission cooler lines, 

14. Remove ten final drive cover screws and remove 
cover and cover gaskets. 

15. The final drive assembly should be removed and 
installed with a transmission lift and a special adapter. 
Adapters are available commercially through lift equip¬ 
ment manufacturers. One such mechanism is shown in 
Fig. 3-87. All adapters to this purpose feature pivot 
points to provide a safe means of rotating the unit dur¬ 
ing lifting and lowering. Consult the instructions and 
recommendations of the manufacturer. 


16. WARNING: BE ABSOLUTELY CER¬ 
TAIN THAT LIFT EQUIPMENT INDE¬ 
PENDENTLY SUPPORTS AND HOLDS FINAL 
DRIVE UNIT BEFORE PERFORMING THIS 
STEP. 


Place a drain pan under transmission and remove screws 
"C”, “D”, “E”, and "F” and nut “G’\ Fig. 3-84. 

17. Disengage final drive splines from transmission. 
Fig. 3-87, and allow unit to drain. 

1 8. Remove final drive unit from underside of car by 
sliding unit toward front of car, permitting ring gear to 
rotate over steering linkage, and lowering housing from 
car. 

19. Remove and discard final drive to transmission 
gasket. 

h. Installation 

1. Apply transmission fluid to transmission side of 
new gasket and place gasket on studs. 

2. Attach final drive unit securely to transmission 
jack adapter. Lift unit to on-car position, aligning unit 
with two studs and aligning final drive and transmission 
splines, Fig. 3-87. 
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Fig. 3-87 Removing and Installing Final Drive 


(NOTE: If splines do not line up, rotate left output 
shaft until splines can be engaged. Do not allow gasket 
to become mispositioned.) 

3. Insert final drive support bracket as near as pos¬ 
sible to proper installed position. 

4. Insert large through bolt, nut, and washers and 
tighten with fingers, Fig. 3-85. Insert long bolt, washer, 
and locknut securing final drive support bracket to 
engine mount support and tighten with fingers. (It this 
“fore and aft” bolt cannot be installed, perform step 5; 
then insert bolt and proceed to step 6.) 

5. Install screws “C’\ “D”, “E”, and “F” and nut 
“G”; tighten to 25 foot-pounds, Fig. 3-84. 

6. Tighten large through bolt to 70 foot-pounds. 
( This torque is to be applied to head of bolt while nut is 
held* Fig. 3-86) 

7. Remove transmission jack and adapter assembly 
from final drive housing and remove assembly from 
work area. 

8. Install final drive cover and new cover gaskets, 
tightening ten screws to 30 foot-pounds. 

(NOTE: Two gaskets are used at the final drive 
cover to provide a vent for the unit. Thin, dark gray 
gasket must be installed next to housing, with slotted, 
light gray gasket on top—next to cover-for vent to be 
effective.) 

9. Position left drive axle on output shaft and 
fasten with six screws, tightening to 65 foot-pounds. 

(NOTE: Flave a helper apply brakes to prevent axle 
from turning while tightening screws. 

10. Remove rubber hose previously installed on left 
torsion bar connector. 


11. Install left tie strut on frame cross member, se¬ 
curing with bolt, nut, and washer. Tighten tie strut 
fastener at frame side rail. 

12. Install right output shaft, support, and strut as 
an assembly, employing technique described in Note 
33b, Steps 3 through 8. 

13. Fill final drive unit with lubricant until within 
1/2" of filler hole. 

14. Lower car. 

15. Tighten long bolt and locknut securing final 
drive support bracket to engine mount support to 20 
foot-pounds, Fig. 3-85. (This torque is to be applied to 
locknut while holding bolt stationary.) 

16. Install screws “A” and “B” and nut “FT securing 
upper part of final drive housing to transmission. 
Tighten to 25 foot-pounds, Fig, 3-84. 

17. Install a new O-ring on transmission filler tube, 
Fig. 3-84. 

1 8. Remove plug and install transmission filler tube, 
securing to exhaust manifold. 

19. Install small screw, washer, and lockwasher 
securing final drive support bracket to engine mount 
support bracket, Fig. 3-85. 

20. Slide transmission cooler line clip into place and 
secure clip to final drive support bracket with one screw, 
Fig. 3-85, tightening to 8 foot-pounds. 

21. Connect negative battery cable. 

22. Check engine oil level, start engine, and check 
transmission fluid level. Add fluid as required. 

23. Check output shaft seals, final drive to transmis¬ 
sion connection, and final drive cover for oil leaks. 

40. Pinion Bearing Oil Seal 
Replacement 

a. Removal 

1. Remove final drive unit from car as described in 
Note 39a. 

2. Working on bench, remove six pinion bearing 
housing to final drive case bolts. 

3. Remove pinion bearing housing by applying a 
steady pull on splined end of pinion gear with one hand 
and gently rotating pinion hearing housing with other 
hand. 

4. Remove pinion bearing housing O-ring and 
discard. 

5. Inspect vent pin O-ring seal and replace if 
necessary. 

6. Drive pinion gear oil seals from pinion bearing 
housing with a screwdriver. 

CAUTION: Use extreme care to prevent damage 
to pinion bearing housing oil seal surface . 

b. Installation 

1. Place pinion gear oil seals hack to back with 
spring on seals exposed. 

2. Install oil seals on Seal Installer, J-22212. 

3. Drive on Seal Installer, J-22212, until tool bot¬ 
toms against housing. 

4. Install a new pinion bearing O-ring in final drive 
case. 
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5. install pinion gear in final drive ease. 

6. install Seal Protector, J-22236, over splined end 
of pinion gear. 

1. Install pinion bearing housing over pinion gear. 
Gently rotate pinion bearing housing until properly 
seated in final drive case. 


8. Install six pinion bearing housing to final drive 
case bolts. Tighten bolts to 35 foot-pounds. 

9. Remove Seal Protector, J-22236. 

10. Install final drive unit in car as described in Note 
39b. 


TORQUE SPECIFICATIONS (693 ONLY) 


Material No. 

Application 

Size 

Foot-Pounds 

286-M 

Drive Axle Nut.,. 

1 ”-20 

150* 

SAE 1020-1022 

Stabilizer Link Bolt .. 

5/16-18 

13 

GM 6010-M 

Stabilizer Bracket to Frame... 

5/16-18 

35 

280-M 

Torsion Bar Crossmetnber Bolt... 

5/16-18 1 

12 

301 -M 

Shock Absorber (upper) .. 

9/16-12 

75 

301-M | 

Shock Absorber (lower)... 

9/16-12 

75 

3G0-M 

Lower Control Arm Bushing Bolts ...... 

1/2-13 

80* 

300-M 

Upper Control Arm Bushing Bolts. 

1 /2-20 

95* 

301-M 

Lower Spherical Joint Nut .. 

9/16-18 

SO* 

301-M 

Upper Spherical Joint Nut ...... 

9/16-18 

60* 

286-M 

Tie-Rod to Knuckle ... 

1/2-20 1 

40* 

300-M 

Inner Constant Velocity Joint to Ouput 
Shaft ... 

3/8-24 

65 

275-M .] 

Output Shaft Support to Engine Block . . 

7/16-14 

50 ! 

GM 6010-M 

Output Shaft Support to Brace ........ 

5/16-18 

12 

GM 6010-M 

Output Shaft Support Brace to Final 

Drive.. 

5/16-1 b 

12 

300-M 

Left Hand Output Shaft Retainer Bolt .. 

1 3/8-24 

40 

280-M 

Bearing Retainer... 

3/8-16 

35 

301-M 

Nut - Upper Control Arm Cam to Frame 

1/2-20 

95* 

Special 

Final Drive Cover Screws.. 

5/16-18 

30 

!- 


(NOTE: Refer to back of Manual, Page 16-1, lor bolt and nut markings, and steel classifications.) 


*CA UTIQN: These fasteners are important attaching parts in that they could affect the performance of vital 
components and systems f and/or could result in major repair expense. Each must he replaced with one of the same 
part number or with an equivalent part if replacement becomes necessary. Do not use a replacement part of lesser 
quality or substitute design. Torque values must be used as specified during reassembly to assure proper retention of 
these parts . 
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Fig. 3-88 Special Tools 


Key 

Tool No, 

Name 

Key 

Tool No. 

- 

Name 

A 

J-22760 

Right Output Shaft Seal 

L 

J-22222 

Bushing Remover and 



Installer 



Installer Set 

B 

J-22199 

Left Output Shaft Seal 

M 

f J-23114 

Front Knuckle Outer 



Installer 



Seal Installer 

1 € 

J-22212 

Pinion Oil Seal Installer 

N 

J-22292 

Linkage Puller 

D 

J-22236 

Pinion Oil Seal Protector 

O 

J-21930 

Tie Rod End Puller 

1 E 

J-22828 

Output Shaft Bearing 
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GENERAL DESCRIPTION 


A four link rear suspension system, consisting of two 
upper and two lower control amis, steel coil springs, and 
shock absorbers, Fig. 4-1, is used on all conventional 
drive 1972 cars except the Commercial Chassis. The 
heavier Commercial Chassis uses semi-elliptical multiple 
leaf rear springs. 

The rear steel coil springs are placed on brackets on 
the rear axle housing at the lower ends, and the upper 
ends are seated in the frame cross member, Fig. 4-1. 
With this design there are no spring loads acting directly 
on the suspension bushings. This provides good bushing 
isolation qualities. Spring insulators are used at both top 
and bottom ends of the rear chassis springs to minimize 
noise. 


Two upper control arms are attached at their rear 
ends to inboard brackets on the rear axle housing and at 
their front ends to brackets on the rear suspension cross 
member. Two lower control arms are attached at their 
rear ends to outboard brackets on the rear axle housing 
and on their front ends to brackets on the frame side 
rails. The angles of the upper control arms from the 
center of the axle outward, and of the lower control 
arms from the ends of the axle inward provide good 
lateral stability. 

The rear shock absorbers are mounted at their upper 
ends in frame brackets to the rear of the axle center line. 
The tower ends are attached to mounting brackets on 
the axle housing. 



UPPER CONTROL ARM ASSEMBLY 


SPRING CUSHION 


COIL SPRING 


SHOCK ABSORBER 
(SHOWN WITH A.L.C.) 


SPRING INSULATOR 




BUMPER 


LOWER CONTROL ARM 
ASSEMBLY 


Fig. 4-1 Rear Suspension Disassembled 
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On cars equipped with Automatic Level Control, 
superlift shock absorbers are used. These shock ab¬ 
sorbers provide up to 600 pounds additional load carry¬ 
ing capacity. The valving of these units is different from 
that of standard rear shock absorbers for optimum ride 
benefit. 

Rear Suspension System 
(Commercial Chassis Only) 

The rear springs are of the semi-elliptical multiple 
leaf type. They have seven leaves, 2-1/2 inches wide, with 
zinc inner liners between the first four leaves to provide 
correct interleaf friction and prevent corrosion. Tip 
liners are provided at the spring end for noise isolation 
and to further reduce friction. The spring eyes are 
cushioned at each end by rubber bushings and at the 
spring seats on the axle housing by rubber insulating 
pads. 


Direct acting type rear shock absorbers are con¬ 
nected at the bottom to the rear spring U-bolt plates and 
at the top to brackets welded to the rear suspension 
frame cross member. Both the upper and lower mounts 
are of the bayonet type. This type rear shock absorber 
mounting provides minimum transverse roll due to the 
sea-leg angle in their installed positions, along with 
dampening of road shocks. Shock absorbers on the Com¬ 
mercial Chassis employ a unique valving to meet the 
requirements of this heavier vehicle. 

Optional superlift shock absorbers are available when 
extra load carrying capacity is needed (300 pounds per 
superlift, or 600 pounds total). Pressurized air for the 
system is fed manually at a valve in the trunk compart¬ 
ment. Larger diameter grommets and retainers are used 
with this installation. 

(Service information pertaining to the rear suspen¬ 
sion system on the Eldorado is covered at the back of 
this section beginning on Page 4-9.) 


SERVICE INFORMATION—EXCEPT ELDORADO 


CAUTION: When raising rear of car, support 
vehicle weight at frame or axle or both. Never use 
control arms as contact points for hoist or 
jack stands. 

CAUTION: If any mispositioning, incorrect 
assembly , or failure of components in the area of 
the brake system pipes, hoses, or cylinders is 
observedbe sure to check for any brake damage 
that may have resulted from such a condition and 
correct as required. Components that could dam¬ 
age the brake system due to mispositioning, incor¬ 
rect assembly, or failure include the exhaust 
system, shock absorbers, springs, and suspension 
control arms. 

The following caution applies to certain steps in the 
assembly procedure of components in this section. The 
critical fasteners to which this caution applies are identi¬ 
fied by the terminology “ See CAUTION on Page 4-3”. 

CAUTION: This fastener is an important attach¬ 
ing part in that it could affect the performance of 
vital components and systems, and)or could result 
in major repair expense. It must be replaced with 
one of the same part number or with an equivalent 
part if replacement becomes necessary. Do not use 
a replacement part of lesser quality or substitute 
design . Torque values must be used as specified 
during reassembly to assure proper retention of 
this part. 

1. Checking Rear Standing Height 

Before checking standing (spring) height, make sure 
that trunk is empty except for spare tire and jack and 
that there is a full tank of gasoline, as all specifications 
are based on this observed weight. If car is equipped 
with Automatic Level Control, deflate system using 
service valve, then disconnect air line from superlift port 
on control valve. Deflation of the system is necessary 


when determining the standing height on the basis of 
springs alone. When checking standing height to deter¬ 
mine the proper functioning and adjustment of the 
Automatic Level Height Control Valve, the system must 
be connected and the reservoir charged with 100-140 
psi. Normalize position of springs by bouncing bumper 
up and down, gradually reducing force applied, to 
permit car to assume its normal position. 

a. Rear Springs 

Measure distance from frame to axle, Fig. 4-2. Rear 
standing heights should be equal within 1/2 inch from 
side to side. If heights are unequal, spring that checks 
below specifications must be replaced. See page 4-7 for 
specifications for each series. 


b. Ride Complaints 

In case of hard riding, the first items to investigate 
are tire pressures, standing heights, and shock absorbers. 



Fig. 4-2 Measuring Rear Standing Height 
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If these are correct, the amount of friction in the 
rear suspension system should be checked. 

The procedure for checking excessive friction in the 
rear suspension is as follows: 

1. Disconnect rear shock absorbers. 

2. With aid of a helper, lift up on the rear bumper 
and raise car as high as possible. Slowly release the 
bumper and allow the car to assume normal standing 
height. Measure distance from floor to center of bumper. 
Then push down on bumper, release slowly, and allow 
car to assume normal standing height. Measure distance 
from floor to center of bumper. 

3. The difference between the two measurements 
should be less than 1/2 inch. If the difference exceeds 
the limit, inspect the upper and lower control arms for 
damaged or worn parts. 

2. Rear Shock Absorbers 

CA UTION: Be careful not to damage brake pipes 
or hoses throughout procedure. 

a, Removal 

1. Raise car so that both frame and axle are sup¬ 
ported. 

2. If car is equipped with Automatic Level Control, 
remove the air line fittings at shock absorbers. 

WARNING: THE SHOCK ABSORBERS ACT AS 
REBOUND STOPS FOR THE REAR SUSPEN¬ 
SION. UNDER NO CIRCUMSTANCES SHOULD 
REAR END OF CAR EVER BE RAISED SO 
THAT REAR SUSPENSION IS IN REBOUND 
POSITION WHILE DISCONNECTING SHOCK 
ABSORBER UNLESS BOTH REAR AXLE AND 
FRAME ARE SUPPORTED. 


3. Remove shock absorber upper retaining bolts 
and nuts. It will be necessary to fashion a simple tool for 
this operation. Bend a 1/2 inch box end wrench to a 45° 



Fig. 4-3 Rear Shock Absorber Wrench 


angle at a point one inch from the center of the box end 
diameter, Fig. 4-3. Use this to hold each upper mounting 
nut at rear frame kick-up while removing mounting 
bolts. 

4. Remove shock absorber lower retaining nut. It 
will be necessary to hold stem next to grommet to keep 
stem from turning, while removing nut with second 
wrench. 

5. Remove shock absorber from its mounts. 

b. Installation 

1. Guide upper shock absorber stem into mount. 

2. Install upper retaining nuts and bolts. Use special 
wrench used in Step 3a to hold nut while tightening bolt 
with a second wrench, tightening to 12 foot-pounds. 

3. Guide shock absorber lower stem into mounting 
bracket and install retaining nut, tightening to 50 
foot-pounds. 

4. If car is equipped with Automatic Level Control, 
perform the following steps: 

a. Install air line fittings at shock absorbers, 
tightening tube nuts to 30-40 inch pounds. 

b. Inflate reservoir through service valve to 140 psi 
(or maximum pressure available) through compressor 
service valve. 

c. Disconnect overtravel lever at axle bracket and 
push arm up, allowing air to enter superlift. 

d. Return overt ravel lever to normal position and 
reconnect ami to axle bracket. 

5. Lower car. 

6. If car is equipped with Automatic Level Control, 
check system for proper operation as in Note 13. 


3. Checking Rear Shock Absorbers 

a. On Car Checks 

1. Raise car on hoist. 

2. Check for correct mounting of shock absorbers. 
If properly mounted, continue with next step. 

3. Disconnect lower shock mount. Extend shock 
absorber and check to see if piston rod and seal (top of 
shock) cover is wet with a fresh film of oil. If oil is 
detected on rear shock absorber, remove the unit for 
bench check. (This check cannot be made on Automatic 
Level Control shock absorbers.) 

4. If no oil is detected, pump shock absorber up 
and down by hand as fast as possible. If a skip is felt at 
end of stroke, remove shock absorber for bench check. 

5. As another check, completely extend shock 
absorber and pull hard. If spring tension is felt, shock 
absorber should be replaced. 

(IMPORTANT: Pumping shock absorber by hand 
will not fully determine whether a shock absorber 
is good or bad. The best test method is to compare 
the questionable shock absorber with its mate on 
opposite side of car; that is, a front with the other 
front, and rear with the other rear. If both shocks 
feel the same, it is unlikely that a shock absorber 
replacement is necessary. Bad shocks, as detected 
by this test, will affect ride motion only.) 
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b. On Bench Checks (Standard 
Shock Absorbers) 

1. When performing a bench check for any 
suspected shock absorber, clamp shock absorber upside 
down in a vise. 

(NOTE: Cadillac standard shock absorbers can be 
turned upside down because all internal vapor (inert 
gas instead of air) is contained in a pliacell envelope 
which prevents aeration of oil and prevents lag.) 


7. WARNING: IF AXLE IS ALLOWED TO 
WIND UP AS IT IS LOWERED, SPRINGS MAY 
SNAP FROM THEIR SEATS. USE EXTREME 
CAUTION TO PREVENT WIND-UP 
CONDITION. 


Lower axle slowly until brake hose loses almost all 
slack. Compress springs by hand if necessary to lift off 
seats, and remove springs from car. 


2. Pump shock absorber by hand at various rates of 
speed to find if shock absorber is defective. If a skip is 
felt at full extension when the shock is inverted, this is 
normal. A skip on reversal of direction in mid-travel indi¬ 
cates a ruptured pliacell envelope. If smooth resistance is 
felt throughout length of the stroke, however, the shock 
absorber need not be replaced. A faint hiss (“orifice 
swish”) is considered normal, but a gurgling noise 
denotes air bubbles in the fluid, and the shock absorber 
should be replaced. 

c. On Bench Checks (Automatic Level 
Control Shock Absorbers) 

1. Clamp lower mounting ring in vise in vertical 
position. 

2. Extend and collapse shock completely several 
times to discharge air out of the working chamber. 

3. Pump unit by hand at different rates of speed. 
Smooth resistance should be felt throughout the length 
of the stroke. Since the shock absorber is normally pres¬ 
surized, the sound of air bubbles or a gurgling noise is 
normal. 


4. Rear Springs 

a. Removal 

1. Raise car so that both rear axle and frame are 
supported. 

2. If car is equipped with Automatic Level Control, 
disconnect link at overtravel lever by removing attaching 
nut. Position overtravel lever in center position. 


3. WARNING: THE SHOCK ABSORB¬ 
ERS ACT AS REBOUND STOPS ON THE REAR 
SUSPENSION SYSTEM. DO NOT PERFORM 
THIS STEP UNLESS BOTH AXLE AND FRAME 
ARE FIRMLY SUPPORTED. 


Remove both shock absorber lower retaining nuts 
and stems from mounts. It will be necessary to hold the 
stem next to the rubber grommet with one wrench to 
prevent the stem from turning, while removing retaining 
nut with a second wrench. 

4. Place jack stand under pinion retainer to relieve 
tension on control arm bolts and remove bolts and nuts 
securing upper control arms to axle brackets. 

5. Remove four screws and lockwashers securing 
propeller shaft rear flange to pinion flange and support 
propeller shaft with wire or chain. Fig, 4-25. 

6. Remove jack stand from under pinion retainer. 


CA UTION: Under no circumstances is the axle to 
be lowered to the point at which brake hoses 
become taut . 

8. Inspect upper and lower spring insulators and 
replace if required. 


b. Installation 

1. Position lower rubber insulator on rear axle 
housing mount. 

2. Tape upper rubber insulator to top of spring and 
position spring so that end of top of spring is properly 
aligned with recess in upper seat of frame tower. Spring 
position should be within limits shown in Fig. 4-4. 

3. Seat bottom of spring on lower rubber insulator. 

4. Raise rear axle on hoist and check spring 
position. 

5. Install lower shock absorber stems in mounts. 

6. Install one nut at each mount. Torque nuts to 50 
foot-pounds. 

7. Position rear upper control arms in axle brackets 
and secure each with one bolt and nut. Do not torque 
nuts at this time. 

8. Raise rear axle to on-car position. 

9. On cars equipped with Automatic Level Control, 
perform the following steps: 

a. Install air line fittings at shock absorbers, 
tightening tube nuts to 30-40 inch-pounds. 

b. Inflate reservoir to 140 psi (or maximum pres¬ 
sure available) through compressor service valve. 
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Fig. 4-4 Coil Spring Indexing 
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c. Lift overtravel lever allowing air to enter shock 
absorbers. 

d. Release over travel lever and secure to axle with 
one nut. 

10. Secure propeller shaft rear flange to pinion 
flange with four screws and lockwashers, tightening to 
70 foot-pounds. (See CAUTION on Page 4-3.) 

I 1. Remove jack stands and lower car. Vehicle is 
now at standing height. 

12. Tighten upper control arm nuts to 75 foot¬ 
pounds. (See CAUTION on Page 4-3.) 

CAUTION: Pivot bolt and nut in control arms 
must be torqued when normal vehicle weight is 
applied to axle. If not, the ride will be affected. 

5. Rear Lower Control Arm 

CAUTION: Be careful not to damage brake 
piping on axle housing throughout this procedure. 

a. Removal (Fig. 4-1) 

1. Raise rear end of car. 

2. Remove front and rear lower control arm nuts. 

3. Place jack under front of differential to relieve 
tension on lower arm bolts. 

4. Remove front and rear lower control bolts and 
remove arm. 

(Neither front nor rear bushings in the lower control 
arms are serviceable.) 

b. Installation 

1. Slide Lower control arm into position with the 
slotted hole in top of arm toward rear of car; flanged 
ends of bushings must face right side of car. Install front 
bolt from outboard side, and rear bolt from inboard 
side. Adjust jack under front of differential as necessary 
to install bolts. 

2. Lower car. 

3. Install front and rear lower control arm nuts, 
tightening to 75 foot-pounds. (See CAUTION on Page 
4-3.) 

CA UTION: Pivot bolts in control amis must 
always be torqued when full normal load is applied 
to axle. If not, the ride rate will be affected. 

6. Rear Upper Control Arm 

a. Removal 

1. Raise rear end of car. 

2. If car is equipped with Automatic Level Control, 
remove attaching nut that secures height control valve 
link to left upper control arm. Position overtravel lever 
in center position. 

3. Place jack stand under differential pinion re¬ 
tainer. 

4. Remove both front and rear mounting nuts from 
control arm bolts. 

5. Remove both control arm pivot bolts and 
remove control arm. (Neither front nor rear upper con¬ 
trol arm bushings are serviceable.) 


b. Installation 

1. Install control arm with flanged surfaces of bush¬ 
ings inboard. 

2. Loosely install front pivot bolt and nut. 

3. Loosely install rear pivot bolt and nut in axle 
bracket. 

4. Lower car. 

5. Tighten front and rear nuts to 75 foot-pounds. 
(See CA UTION on Page 4-3.) 

(NOTE: Pivot bolts in control arms should be 
torqued only when full normal load is on axle. If not, 
the ride rate will be affected.) 

6. If car is equipped with Automatic Level Control, 
secure link to left upper control arm with attaching nut. 
Inflate reservoir to 140 psi or maximum pressure 
available through compressor service valve. 

7 . Rear Leaf Spring Liner Service 
(Commercial Chassis) 

Replacement rear spring liner tips are available for 
installation between the spring leaves when original 
liners wear at the outer ends. 

To install these replacement liner tips, it is necessary 
to use a hardwood wedge 2-1/2 inches wide, 5 inches 
long, and tapered from 1/8 inch to 3/4 inch thick in 2 
inches of length. Proceed as follows: 

1. Remove spring rebound dips. 

2. Raise rear of car until springs are in full rebound 
position. 

3. Mark off length of replacement liner tip on main 
spring leaf, allowing 1 /2 inch projection beyond second 
leaf. 

4. After carefully placing a piece of sheet metal 
between liner and spring leaf to protect leaf, pry first 
and second leaf apart and insert wedge under liner just 
beyond old liner. 

CAUTION: It is necessary to protect the spring 
leaf because a small nick in the leaf from a steel 
wedge could cause a point of fatigue that might 
result in spring failure. Use a hardwood wedge 
whenever possible. 

5. Remove original liner. 

6. Install new liner tip with button end toward 
axle. Work out wedge keeping liner tip in position. 

7. Repeat above operation at each of the two upper 
liners in each rear spring. 

8. Rear Leaf Spring 
(Commercial Chassis) 

a. Removal 

1. Raise car so that weight of body is entirely off 
the spring and support axle housing with adjustable 
stands. 

2. Remove front eye bolt nut and drive out eye 
bolt. 

3. Disconnect shock absorber from U-bolt plate. 

4. Remove rear shackle link nuts, Fig. 4-5. 

5. Remove U-bolt nuts, washers, lower spring plate, 
lower insulator retainer, and insulator pad. 
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Fig. 4-5 Rear Leaf Spring Shackle 

6. Remove spring from frame attachment by dis¬ 
connecting rear shackle link assemblies. 

b. Installation 

1. Install new bushings in spring eyes and in 
shackle-to-frame mounting sleeves. 

2. Install shackle link on frame. 


3. Install shackle link on spring and attach this as¬ 
sembly to shackle link on frame. Install nuts loosely. 

4. Line up front spring eye on bracket on frame 
and install bolt from inner side of frame. Install nut, but 
do not tighten until car is lowered. 

5. Install insulator pad and retainer on top of 
spring, with hole in pad and retainer over spring center 
bolt. 

6. Position center of spring under rear axle housing 
bracket with spring center bolt located in hole provided 
in bracket. 

7. Install insulator pad, retainer, and U-bolts; and 
install U-bolt nuts and lockwasher, torquing to 45 
foot-pounds. 

(NOTE: Lower car before tightening U-bolts or rear 
shackle nuts. This permits rubber bushings to take a 
neutral position and assures a more accurate torquing.) 

8. Connect rear shock absorber at spring U-bolt 
plate. 

9. Tighten front eye bolt and rear shackle link nuts 
to 70 foot-pounds. (See CAUTION on Page 4-3.) 


TORQUE SPECIFICATIONS 


Material 

No. 


300- 

300- 

102C 

102C 

275- 

286- 



Application 


All Upper and Lower Control Arm Nuts ..... 

Rear Leaf Spring U-Bolt Nuts. 

Rear Leaf Spring Front I-Bolt Nut. 

Rear Leaf Spring Shackle Nuts ... 

Rear Shock Absorber Bolts (upper).. 

Rear Self Locking Shock Attaching Nut (lower) 




2-13 

2-13 

2-20 

2-20 

6-18 

2-20 


NOTE: Refer to back of Manual, Page 16-1 for Bolt and Nut Markings, and Steel Classifications. 


Foot 

Pounds 


75* 

45 

70* 

70* 

12 

50 


* These fasteners are important attaching parts in that they could affect the performance of vital components and 
systems, and/or could result in major repair expense. Each must be replaced with one of the same part number or 
with an equivalent part if replacement becomes necessary. Do not use a replacement part of lesser quality or 
substitute design. Torque values must be used as specified during reassembly to assure proper retention of these 
parts. 


REAR COIL SPRING CHART 


Style 

Letter Code and Color 

Spring Load 

Rate Per Inch 

681 

CK-Dark Blue 

1150 

85 

68247,68347 

CP-Beige 

1200 

100 

68247, 68347 with 

Automatic Level Control 

CR-Maroon 

1050 

85 

68249,68349 

CJ-Yellow 

1250 

100 

68249, 68349 with 

Automatic Level Control 

CM-Light Green 

1100 

85 

697 

CF-Chartreuse 

1500 

150 

693 

CE-Yellow 

930 

85 
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VEHICLE WEIGHTS AND STANDING HEIGHTS 


Style 

Observed Vehicle Weights 
(In Pounds)* 

Standing Heights 
(In Inches)** 



Front 

Rear 

Front 

Rear 

68247 

Standard 

2630 to 2680 

2285 to 2345 

3-7/8 to 4-5/8 

6-1/8 to 6-7/8 

with ALC 

2630 to 2680 

2290 to 2350 

3-7/8 to 4-5/8 

4-7/8 to 5-5/8 

68249 

Standard 

2705 to 2755 

2345 to 2400 

3-7/8 to 4-5/8 

6-1/8 to 6-7/8 

with ALC 

2705 to 2755 

2350 to 2405 

3-7/8 to 4-5/8 

4-7/8 to 5-5/8 

f o **“1 A 

Standard 

2650 to 2700 

2300 to 2360 

3-7/8 to 4-5/8 

6-1/8 to 6-7/8 

68347 

with ALC 

2650 to 2700 

2305 to 2365 

3-7/8 to 4-5/8 

4-7/8 to 5-5/8 

68349 

Standard 

2700 to 2750 

2375 to 2430 

3-7/8 to 4-5/8 

6-1/8 to 6-7/8 

with ALC 

2700 to 2750 

2380 to 2435 

3-7/8 to 4-5/8 

4-7/8 to 5-5/8 

68169 

ALC is 
Standard 

2725 to 2775 

2400 to 2460 

3-3/4 to 4-1/2 

4-7/8 to 5-5/8 

69723 

ALC is 
Standard 

2980 to 3080 

2745 to 2795 

4-7/16 to 5-3/16 

5-9/16 to 6-5/16 

69733 

ALC is 
Standard 

3040 to 3140 

! 

2815 to 2865 

4-7/16 to 5-3/16 

5-9/16 to 6-5/16 

69347 1 

ALC is 
Standard 

2965 to 3000 

2020 to 2075 

8 to 8-1/4 

3.88 to 4.64 

69367 

i, - ■ ■■ ■ 

ALC is 
Standard 

2990 to 3025 

2050 to 2100 

8 to 8-1/4 

3.88 to 4.64 


(NOTE: On cars equipped with Automatic Level Control, first determine if the unit is working. Place weight of 
one man on rear bumper. Rear of car should lower and then raise after 4 to 18 seconds. Do not deflate system 
when checking trimmed standing height. If system is inoperative, see Note 14, Compressor Output Test and Note 15, 
Control Valve Test.) 

*For cars without air conditioning, subtract 123 lbs. from front end weight 
**Springs can settle up to 3/8" during first 2500 vehicle miles. The values in this chart are for vehicles with settled 
springs. On new vehicles, add 3/8" to measurements given. 
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GENERAL DESCRIPTION 


(NOTE: The following information is applicable 
only to the Eldorado.) 

A four link, coil spring, rear suspension system is 
used on 693 series cars, Fig. 4-6. It consists of two upper 
and lower control arms, coil springs, and Automatic 
Level Control shock absorbers. NONE of these compo¬ 
nents are interchangeable with their counterparts in 
other Cadillac series. 

Automatic Level Control is provided as standard 


equipment on the Eldorado and functions the same as 
on other series cars. The height control valve is located 
on the right side of the frame crossmember above the 
right rear upper control arm. Consequently, the right 
shock absorber has a double port. Fig. 4-12. Other 
components of the system are located similarly to those 
of the 681, 682, and 683 series. Service information 
pertaining to Automatic Level Control is covered at the 
end of this section, beginning on Page 4-13. 



Fig. 4-6 Rear Suspension Eldorado Disassembled 


SERVICE INFORMATION 


The service information that follows pertains only to 
the Eldorado. For service information not given, refer to 
the forward portion of the appropriate subsection, as the 
procedures are the same as for other 1972 Cadillacs. 

CAUTION: When raising rear of car , support vehi¬ 
cle weight at frame or axle or both. Never use 
control arms as contact points for hoist or jack 
stands. 

CAUTION: If any mispositioning , incorrect dis¬ 
assembly or assembly, or failure of components in 
the area of the brake system pipes or hoses is 
observed , be sure to cheek for any damage that 
may have resulted from such a condition and cor¬ 
rect as required . Components that could damage 
the brake system due to mispositioning ; incorrect 
disassembly or assembly , or failure include the 
exhaust system, shock absorbers , springs , and 
suspension control arms. 


9. Rear Upper Control Arm 

a. Removal 

1. Raise car on hoist and position jack stands at 
rear frame side members. Car is now supported at both 
frame and rear axle. 

2. Disconnect Automatic Level Control system 
overtravel link at right upper control arm axle bracket 
and place overtravel lever at its centered position. 

3. Disconnect shock absorber at its lower mount 
and position out of way. 

4. Raise axle on hoist to relieve tension on upper 
control arm. 

5. Remove bolt and nut securing upper control arm 
to rear axle bracket. 

6. Remove bolt and nut securing upper control arm 
to frame cross member and remove arm. 

b. Installation 

1. install control arm in its mounting brackets. 

2. Loosely install bolts and nuts securing control 
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arm in mounting brackets, adjusting height of axle as 
necessary. (Do not torque bolts at this time.) 

3. Guide shock absorber lower stem into lower 
mount, adjusting height of axle if necessary, and secure 
with retaining nut. Tighten to 50 foot-pounds. 

4. Raise axle and remove jack stands. 

5. Torque upper control arm bolts at frame cross¬ 
member to 100 foot-pounds and torque upper control 
arm bolts at axle bracket to 75 foot-pounds. (See 
CAUTION on Page 4-3.) 

CA UTION: Pivot bolts in control arms must be 
torqued when full normal load is on axle. If not , 
the ride rate will be affected. 

6. Secure Automatic Level Control overtravel lever 
to right upper control arm bracket with nut. Lower car. 
Inflate reservoir to 140 psi or maximum pressure avail¬ 
able through service valve. 

7. Inspect brake hose and lines for any damage that 
may have occurred during this operation, and repair as 
necessary. 


10. Rear Upper Control Arm Bushing 

Only the rear upper control arm rear bushings (those 
pressed into the axle bracket) are serviced separately. All 
other bushings in the Eldorado rear suspension are 
serviced only with their respective control arms, as 
assemblies. 

a. Removal 

1. Remove rear upper control arm as described in 
Note 9a, Steps 1 through 5. 

2. Move control arm away from bushing. 

3. Install tools as shown in Fig. 4-7, and press bush¬ 
ing from axle bracket. 



Fig. 4-7 Removing Upper Control Arm Rushing 
from Axle — Eldorado 



Fig. 4-8 Installing Upper Control Arm Bushing 

In Axle — Eldorado 


b. Installation 

1. Insert bushing into axle bracket with flanged side 
on outboard side of bracket. 

2. Install tools as shown in Fig. 4-8, and press bush¬ 
ing into axle bracket. 

3. Install upper control arm as described in Note 
9b, Steps 2 through 7. 

4. Lower car. 

11. Lower Control Arm 

a. Removal 

1. Raise car on hoist. 

2. Remove bolts and nuts securing lower control 
arm to axle and frame side member brackets and remove 
control arm. 

b. Installation 

1. Position lower control arm in frame side member 
and axle brackets and insert bolts and nuts. Do not 
torque at this time. 

2. Inspect brake lines and hose for any damage that 
may have occurred during this operation, and repair as 
required. 

3. Lower car. 

4. Tighten control arm bolts to 100 foot-pounds 
while holding nuts stationary. (See CAUTION on Page 
4-3.) 

CAUTION: Pivot bolts in control amis must be 
torqued when axle is under normal load. If not y 
the ride rate will be affected. 

12. Rear Springs 

a. Removal 

1. Perform procedure in Note 9a to remove both 






REAR SUSPENSION—ELDORADO 


4-11 


rear upper control arms from axle brackets and to 
remove both shock absorbers from their lower mounts* 

2. Disconnect brake hose and cap brake system to 
minimize leakage. 


3. WARNING: IF AXLE IS LOWERED 
BEYOND FULL REBOUND POSITION, 
SPRINGS MAY SNAP FROM SPRING SEATS. 
FOR THIS REASON, LOWER AXLE TO A POSI¬ 
TION JUST SHORT OF FULL REBOUND, 
THEN COMPRESS SPRING BY HAND AND 
REMOVE FROM SPRING SEATS. 


Lower axle carefully until springs can be removed 
manually. 

b. Installation 

1. Inspect rubber insulator in upper spring mounts 
for damage and proper position. 

2. Insert springs and raise axle until springs are fully 
seated, and upper end of springs positioned within limits 
shown in Fig. 4-9. 

3. Install upper control arms, shock absorbers, and 



Fig. 4-9 Coil Spring Indexing — Eldorado 

connect Automatic Level Control, as described in Note 
9b, Steps 1 through 6. 

4. Connect brake hose and bleed brakes as de¬ 
scribed in Section 5, Note 6, 


TORQUE SPECIFICATIONS—ELDORADO 


Material 

No. 

Application 

Size 

Foot- 

Pounds 

■■■ 

Rear Upper Control Arm Bolts (at axle bracket). 

1/2-13 

75* 


Rear Upper Control Arm Bolts (at frame cross member) 

9/16-12 

100* 

MAIM 

Rear Lower Control Arm . 

9/16-12 

100* 

■M 

Rear Upper Shock Absorber Bolts . 

5/16-18 

12 

W2M 

Rear Lower Shock Absorber Attaching Nuts .. 

1/2-20 

50 


*These control arm fasteners are important attaching parts in that they could affect the performance of vital 
components and systems, and/or could result in major repair expense. Each must be replaced with one of the 
same part number or with an equivalent part if replacement becomes necessary. Do not use a replacement part of 
lesser quality or substitute design. Torque values must be used as specified during reassembly to assure the proper 
retention of these parts. 

Pivot bolts in control arms must be torqued when axle is under normal load. If not, the ride rate will be affected. 
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Fig. 4-10 Special Tools 


Key 

Tool No. 

Name 

Key 

Tool No. 

Name 

A 

J-21474-3 

Driver Bolt Set 

D 

J-23705 

Spacer 

B 

J-22222-1 

Bushing Installer 

E 

J-22222-3 

Pilot 1 

c 

J-22222-2 

Pilot 

L 

F 

J-21474-5 

Bushing Remover 
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GENERAL DESCRIPTION 


System (Fig. 4-11) 

Automatic Level Control is provided as standard 
equipment on the Eldorado, Fleetwood Sixty Special 
Brougham, and the Fleetwood Seventy-Five Sedan and 
Limousine, and is optional on all other models. The 
system consists of an air compressor and tank assembly, 
pressure regulator, control valve and link, two superlift 
rear shock absorbers, and flexible air lines. 

As load is added, the shock absorbers inflate and 
extend, raising the car to its initial level. As load is 
removed the shock absorbers deflate and retract, lower¬ 
ing the car to its initial level After completion of work 
on this system, or when servicing other parts of the car 
and the system is discharged, charge the reservoir to 140 
psi or maximum pressure available, by applying dry air 
through the compressor service valve located on the pres¬ 
sure regulator. 

CAUTION: It is essential that no oil is fed into 
system. Do not use an air source that utilizes an oil 
mist for lubrication . 

Compressor and Reservoir 

The compressor operates on the difference between 
(1) engine manifold vacuum, supplied to the compressor 
by a line connected to the crankcase ventilator valve 
vacuum line, and (2) a higher pressure air at or near 
atmospheric pressure, available through an air supply 
line at the air cleaner. 

The compressor supplies high pressure air to the 
reservoir. The compressor is a two-stage type, designed 
to operate intermittently to replenish air used from the 
reservoir. It requires no lubrication. As the compressor 
cycles, the reservoir air pressure gradually increases, 
causing a back pressure on the second stage piston until 
it equals the push of atmospheric pressure against the 
diaphragm. At this point, a balanced condition is 
reached and the unit stops operating. After reservoir 


pressure drops due to system air usage, the compressor 
again begins to cycle and replenish the reservoir. 

Balance pressure will depend upon the prevailing 
manifold vacuum at the carburetor insulator and prevail¬ 
ing atmospheric pressure. Both are affected by altitude 
above or below sea level. Balance pressure will vary from 
approximately 150 psi to 275 psi. 

Pressure Regulator 

A pressure regulator is attached to the output side of 
the reservoir. It regulates shock absorber pressure to 
approximately 125 psi. 

Control Valve and Link 

The rear standing height is automatically maintained 
at a nearly constant position by a control valve attached 
to the rear suspension cross member. A link attaches the 
valve lever to the axle assembly. On all styles except the 
Eldorado, the attaching point is on the left upper con¬ 
trol arm. 

(NOTE: There are two attaching nut holes in the 
overtravel lever; the upper hole is to be used on 681, 682 
and 683 vehicles and the lower hole is for the 697 only.) 

On the Eldorado, the link attaches to the right upper 
control arm axle bracket; and the right superlift, rather 
than the left, has a double port, Fig. 4-12. 

When sufficient load is added to deflect the rear 
suspension at least 1/2 inch, the control valve admits air 
to the shock absorbers, which then raise the car to level. 
When load is removed, and the car rises, the control 
valve exhausts air from the shock absorbers, which lower 
the car to level. A four to eighteen second time delay 
mechanism inside the control valve housing prevents 
transfer of air when the lever is moved during normal 
ride motions. In this manner the control valve responds 
only to actual load changes of sufficient duration to 
overcome the delay action. 



tINE ATTACHING POINTS 


AIR CLEANER TO 
COMPRESSOR HOSE 


HEIGHT CONTROL VALVE 


PCV HOSE 


VACUUM TEE TO 
COMPRESSOR HOSE 


TEE 


COMPRESSOR, RESERVOIR, 
AND REGULATOR 


SINGLE PORT SHOCK ABSORBER 


CARBURETOR 


DOUBLE PORT SHOCK ABSORBER 


Fig. 4-11 Location of Automatic Level Control Components — 681, 682, 683, 697 

















DIAGNOSIS CHART 
(AUTOMATIC LEVEL CONTROL) 

Compressor 


Depress fill valve located on regulator. 


Air in Reservoir 


No Air in Reservoir 


Perform Control Valve Test Note 15 or 
for a Quick Check: Check trunk load. 
Car should level with equivalent of 500 lb. 
rear axle load. Seat two men on rear of car 
after normal time delay (4-18 sec.) Car 
should level. Remove weight and again 
after delay car should level. 


Start Engine, Check for Compressor Cycling 


Cycling 


Manually fill reser¬ 
voir. Leak check air 
lines and fittings. 


Not Cycling 


Check Vacuum Supply 


No Leaks 


Make compressor per¬ 
formance check. 


Repair - Check valves, 
piston seals - O-ring. 


Leaks - Repair 


as required. 


No Supply 


Check for dis¬ 
connected, kinked, 
pinched, blocked 
hoses. 


Vacuum OK 


Repair 

compressor. 


Shuttle valve 


Diaphragm 


Car levels. 


Car does not level. 


Defective regulator, 
pinched lines, defec¬ 
tive height control 
valve. 


1. Check air lines 
leak (valve to 
shocks). 

2. Shock air springs 
leak. 

3. Valve plugged. 

4. Link disconnected. 


After correcting a malfunction, recheck entire system, 


System functions OK. How¬ 
ever, capacity, valve delay, 
minor leaks, overloads, im¬ 
proper trim, etc. may cause 
complaint. Determine more 
completely what the specific 
complaint is. 


Car Partially Levels 


1. Compressor per¬ 
formance test. 

2. Regulator setting. 
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WHITE LINE 


SUPERLIFT PORT 


CROSSOVER 
LINE (BLACK) 


INTAKE PORT 


^ FEED line from \ 
COMPRESSOR (BLACK) 


EXHAUST PORT AND HOSE 


OVER TRAVEL 
LEVER 


CROSSOVER 
LINE (BLACK) 


RIGHT UPPER 
CONTROL ARM 
BRACKET_- 


Fig. 4-12 Location of Automatic Level Control 
Components — Eldorado 


Superlift Rear Shock Absorber 
(Fig. 4-13) 

The superlift shock absorber is essentially a conven¬ 
tional shock absorber enclosed in an air chamber. A 
pliable nylon reinforced neoprene boot seals the dust 
tube (air dome) to the reservoir tube (air piston). The 
unit will extend when inflated and retract when deflated 
by the control valve. The units are connected by a 
flexible air line which equalizes the nir oressure in the 
two shock absorbers. 

An eight to fifteen psi air pressure is maintained in 
the shock absorbers at all times to minimize boot fric¬ 
tion. This is provided by a check valve in the exhaust 
fitting on the control valve. 

Lines and Fittings 

Flexible air lines of 1/8 inch diameter tubing are 
used throughout the system. Each fitting consists of a 
rubber seal, metal sleeve, and nut. These parts are 
designed specifically for the 1/8 inch diameter line and 
must be used to effect a reliable seal. 

While the lines are flexible for easy routing and 
handling, care should be taken not to kink them and to 
keep them from coming in contact with the exhaust 
system. 

Dealer Installation 

As a dealer-installed option, the Automatic Level 
Control system may be installed either by retaining 
standard suspension springs or by changing to the 
optional spring, as the customer desires. 

The standard spring will provide approximately 150 
lbs. additional load carrying capacity, but will have a 
firmer ride and will trim at the same height as cars with¬ 
out the level system. 


The special Automatic Level Control spring installed 
at the factory , and available in service, provides a softer 
ride and lower rear trim height while maintaining the 
level conditions for average passenger and trunk loads. 



Fig. 4-13 Rear Shock Absorber 
(Automatic Level Control) 
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SERVICE INFORMATION 


13. Quick Check of Automatic 
Level Control System 

If check is performed when car is cold (15 U F or less), 
time delay may be as much as 30 seconds. 

1. Record rear trim height of empty car (measured 
from center of rear bumper to ground.) 

2. Add weight equivalent to two passenger load to 
rear of car. Car should begin to level in 4-18 seconds and 
final position should be approximately ± 1/2 inch of 
dimension measured above. (If gas tank is nearly empty, 
a third passenger’s weight may be needed.) 

3. Remove weight. After 4-18 seconds car should 
begin to settle. Final unloaded position should be within 
approximately ± 1/2 inch of original measurement 
recorded in Step 1. 

14. Compressor Output Test (On Car) 

1. Remove high pressure line at regulator adapter 
fitting and connect Test Gage, J-22124, Fig. 4-14. 

2. Deflate reservoir to 70 psi through service valve. 

3. Observe Test Gage for evidence of compressor air 
leak. 

4. If compressor is leaking, proceed to leak test 
compressor reservoir and regulator as described in Note 
17a. If not leaking, continue this test. 

5. With engine running at slow idle and reservoir 
pressure at 70 psi, observe reservoir build-up for five 
minutes. Reservoir pressure should build-up to a mini¬ 
mum of 100 psi at 15 inch vacuum. A minimum of 14 
inches of vacuum must be available, or test may not be 
reliable. 

6. If compressor fails to cycle, make sure the 
vacuum and air intake liners are not reversed and are 
open and unobstructed before removing compressor for 
repair. Check for pinched or kinked vacuum hoses. 

7. If build-up is too slow, and a recheck of vacuum 
and intake hoses show no restrictions, repair compressor 
as outlined in Notes 22, 23, and 24. 



Fig. 4-14 Testing Compressor Output 


8. Satisfactory pressure build-up indicates compres¬ 
sor is functioning properly. Continue to build up pres¬ 
sure and perform regulator check as described in Note 
16. 

9. If no leaks are detected and compressor and 
regulator functions properly, remove test gage. Install 
high pressure line and proceed to Control Valve Test, 
Note 15. 

15. Control Valve Test 

If tests are performed when car is cold, (15°F or 
less) time delay may be as much as 30 seconds, 

a. Intake (Reservoir Pressure 
125 psi Minimum) 

1. Disconnect overtravel lever from link. 

2. Hold lever up in intake position until shock 
absorbers inflate or for a minimum of 18 seconds. 

3. If shock absorbers inflate and hold, proceed to 
Time Delay Check. 

4. If shock absorbers inflate and then leak down, 
perform leak test on lines and fittings and then on shock 
absorbers, Note 17d. 

5. If shock absorbers inflate with the lever in the 
neutral position, perform leak check on valve. 

6. If shock absorbers do not inflate, check air 
source. Also check and, if necessary, replace intake and 
shock absorber screens and O-rings. If shock absorbers 
still do not inflate, perform leak test on valve, Note 17b, 
Repair as indicated and proceed to time-delay check. 

b. Exhaust (Shock Absorbers Inflated) 

1. Disconnect overtravel lever from link. 

2. Hold lever down in exhaust position until shock 
absorbers deflate or for a minimum of 18 seconds. 

3. If shock absorbers deflate, perform Intake 
Check. 

4. If shock absorbers do not deflate, remove 
exhaust adapter from control valve and hold lever down 
as in Step 2. Replace adapter, O-ring, and filter if this 
deflates shock absorbers. 

5. If shock absorbers deflate with lever in neutral 
position, perform leak checks on lines and fittings. If 
continuous leakage appears at exhaust valve port, check 
control valve for leaks, Note 17b. 

6. Replace control valve if none of the above steps 
correct the condition, 

c. Time Delay Check 

1. Disconnect overtravel lever from link. 

2. Disconnect lines at shock absorbers and intake 
ports. 

3. Connect Test Gage J-22124, to intake valve port 
and open air pressure (95 psi). Move overtravel lever 
approximately one inch down from neutral position as 
measured from end of lever, and hold for 15-20 seconds. 

4. Quickly move overtravel lever upward two inches 
and note number of seconds before air starts to escape 
from shock absorber port. This delay should be from 
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4-18 seconds. Repeat check. This will check the air 
intake time delay. Proceed with check to determine air 
exhaust time delay. 

5. Remove Test Gage and plug intake port with Fill 
Valve, J-21999, (female end). 

6.. Connect Test Gage to shock absorber port and 
open air pressure (95 psi). Move overtravel lever approxi¬ 
mately one inch up from neutral position as measured 
from end of lever, and hold for 15-20 seconds. 

7. Quickly move overtravel lever downward two 
inches; at the same time begin timing number of seconds 
until air begins to escape from exhaust port. This delay 
should be 4-18 seconds. Repeat check. 

If either delay is not within specification, replace the 
leveling control valve and proceed to Trim Adjustment 
On Car, Note 18. 

16. Regulator Test 

Performance test the regulator with a known good 
compressor on the car. 

1. Deflate system through service valve, remove line 
at regulator and connect Test Gage, J-22124, at regula¬ 
tor adapter. 

2. Inflate reservoir through service valve to maxi¬ 
mum pressure available. If less than 140 psi, start engine 
to build up reservoir to this pressure. 

3. Regulated pressure on the Test Gage should 
build up to 100-130 psi and hold steady within this 
pressure. 

4. Recheck regulated pressure by momentarily 
depressing valve core on Test Gage and observe gage 
reading. 

5. If regulated pressure exceeds 130 psi, replace 
regulator as a unit. 

17. Leak Tests 

a. Compressor, Reservoir, and Regulator 

1. Remove assembly, Note 21 a. 

2. Connect Test Gage to regulator. Inflate reservoir 
through service valve to 80-110 psi. 

3. Route an eight inch rubber hose between 
vacuum and vent ports, Fig. 4-15. 

4. While holding assembly in a vertical position 
with reservoir end down, immerse in water until the 
diaphragm is just submerged, Fig. 4-15. Do not submerge 
completely, as water can enter around the cover gasket. 
Observe for air leaks at: 

• Reservoir weld seam. 

• Reservoir to compressor O-ring. A stream of bubbles 
may appear in this area and then cease. The bubbles are 
caused by atmospheric air being purged from air pockets 
in the second stage housing. If the bubbles stop in 20 
seconds or less there is no leak. 

• Regulator to compressor O-ring. 

• Regulator boot - defective internal O-ring. 

• Diaphragm between first and second stage housings - 
tightening through-bolts may correct the leak. 

• Service valve. 

• Test gage connections. 

5. Remove hose from vacuum port and submerge 
disconnected end in water. Cover vacuum port with 


finger. Do not permit water to enter through vacuum 
port. If bubbles are evident, the probable cause is a 
defective second stage housing check valve. 

6. Correct any leaks by either tightening screws or 
replacing parts. 

7. If the cover gasket area is inadvertently sub¬ 
merged, remove cover and tilt unit so that water may 
drain through openings by distributor valve mechanism. 
Move distributor valve from side to side until all water is 
purged. Dry both the distributor valve mechanism and 
the interior of the cover with compressed air. Replace 
cover. 

If the compressor passes this test, yet fails the out¬ 
put test, overhaul the compressor, reservoir, and regula¬ 
tor assembly. 

b. Control Valve 

1. Remove control valve from car as described in 
Note 20a. 

2. Clean exterior of control valve thoroughly. 

3. Connect Test Gage, J-22124, and air pressure 
source to intake adapter and open air pressure (80-110 
psi). 

4. Submerge unit in water. No air should escape if 
overtravel lever is in “neutral” position. If bubbles 
escape from shock absorber port, proceed to step 8. 

5. Shut off air pressure and detach test gage from 
air intake port. Plug intake port with Fill Valve, 
J-21999, (female end). 

6. Connect Test Gage to shock absorber port and 
open air pressure. 

7. With overtravel lever in “neutral” position no air 
should escape. If bubbles escape from exhaust port, 
proceed to step 8. 



Fig. 4-15 Checking Compressor Assembly for Leaks 
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8* It the intake valve or exhaust valve is leaking 
with the lever in the neutral position, as evidenced in 
Step 5, Notes 15a and 15b, remove the cover plate and 
clean out the valve body. Blow air through the intake 
and exhaust valves while actuating the valves with the 
lever arm, do not remove the valve cores as they are 
selected and calibrated in each valve. 

9. Install gasket and cover plate and check for 
leaks. If the valve cores still leak, replace the control 
valve. 

c. Lines and Fittings 

1. Disconnect overtravel lever from link. 

2. Hold lever up in intake position for maximum 
shock absorber inflation and release. 

3. Leak check all connections, with a soap and 
water solution. Leak test solution may also be used. 

d. Shock Absorbers 

1. Disconnect lines and remove shock absorber 
from car as described in Note 2a. 

2. Inflate individually to 50-60 psi, utilizing Fill 
Valves, .1-21999. Submerge in water and observe for 
leaks. 

3. Install shock absorbers as described in Note 2b. 

18. Trim Adjustment (On Car) 

Trim adjustment should be performed with a full 
fuel tank (or the equivalent in load at the rate of 6 
lbs/gallon). 

a. Preparation 

1. Raise car with rear axle supported. 

2. Remove shock absorber line at control valve. 

3. Connect a Fill Valve Assembly, J-21999, to this 
line (male end). 

4. Inflate shock absorbers to 8-15 psi. Move car up 
and down to neutralize suspension. 

5. Connect Test Gage, J-22124, to shock absorber 
adapter on control valve and attach air pressure source 
(80-110 psi). 

b. Adjustment 

!. Loosen overtravel lever adjusting nut. 



Fig. 4-16 Typical Tubing Fitting 


2. Hold overtravel body down in exhaust position 
until air escapes from exhaust valve port. 

3. Slowly move overtravel body and tighten nut at 
the point of minimum air bleed. With nut tight, a slight 
continuous air bleed will still be noticeable. 

c. Restore System 

1. Remove Test Gage and air pressure source from 
shock absorber adapter. 

2. Remove Fill Valve Assembly, J-21999, from 
shock absorber line and reconnect line to control valve. 

3. Lower car and inflate reservoir through service 
valve. 

19. Tubing 

(NOTE: Tubing may be removed by simply 
unscrewing nut. Be sure system is deflated when 
separating air lines. When installing tubing at any Auto¬ 
matic Level Control fitting, be careful not to kink line.) 

1. Preassemble metal sleeve and rubber seal, Fig. 
4-16. 

2. Place nut on tubing. 

3. Insert tube into metal sleeve and rubber seal 
until tube bottoms. 

(NOTE: Be careful not to extend tubing com¬ 
pletely through rubber seal.) 

4. Holding tubing in bottomed position, tighten 
tube nut securely (3040 inch pounds). 

(NOTE: Tubing may be reinstalled at its connec¬ 
tions. If tubing is cracked at end, it will be necessary to 
cut flush and use a new metal sleeve and rubber seal to 
assemble connector. Be careful not to remove too much, 
or tubing may be kinked or broken at full suspension 
travel. Care should be taken that proper routing is fol¬ 
lowed in areas close to the exhaust system to prevent 
burning the tubing. Note particularly the areas at rear 
suspension cross member.) 

20. Height Control Valve 

a. Removal 

1. Deflate system, using service valve. 

2. Disconnect air lines at leveling valve intake and 
shock absorber ports. 

3. Disconnect link from over travel lever by remov¬ 
ing nut. 

4. Remove two screws securing leveling valve to 
frame and remove leveling valve. 

b. Installation 

1. Install leveling valve with two screws, with time 
delay mechanism down. 

2. Secure link to overtravel lever with retaining nut. 

(NOTE: If working on limousine, use lower hole in 
overtravel lever.) 

3. Connect air lines at control valve intake and at 
shock absorber port, assembling tubing as described in 
Note 19. 
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(NOTE: Line from upper port of control valve to 
double port shock absorber is white. This white line can 
be connected to either upper or lower port of shock 
absorber.) 

4. Inflate reservoir to 140 psi or maximum pressure 
available through service valve. 

21. Compressor, Regulator, 
and Reservoir Assembly 

a. Removal 

1. Raise hood. 

(NOTE: Compressor is on rear of right wheel¬ 
housing.) 

2. Remove air intake and vacuum hoses from com¬ 
pressor fittings. 

3. Remove high pressure line from regulator fitting. 

4. Remove three screws securing compressor to rear 
of right wheelhousing, screws are accessible inside wheel¬ 
housing. 

5. Remove compressor and brackets from 
wheelhousing. 

6. Remove nuts and lockwashers securing mounting 
brackets to flexible mounts on compressor assembly and 
remove mounting brackets. 

h. Installation 

1. Position mounting brackets to flexible mounts 
and secure with lockwashers and nuts. 

2. Position mounting brackets to right wheel¬ 
housing with compressor end of assembly facing up. 

3. Install three screws securing compressor to 
wheelhousing. 


4. Install high pressure line on regulator fitting, fol¬ 
lowing procedure described in Note 19. 

5. Install air inlet hose (yellow striped) to vent 
fitting, Fig. 4-17. 

6. Install vacuum hose (black) to vacuum fitting. 

7. Inflate reservoir to 140 psi or maximum pressure 
available through service valve. 

8. Lower hood. 

22. Disassembling Compressor, 
Reservoir, and Regulator into 
Major Components (Fig. 4-18) 

The compressor is a precision-built mechanism. All 
parts should be carefully handled and assembled. Take 
care to prevent entrance of dirt or foreign matter. DO 
NOT LUBRICATE as unit is designed to run dry. 

1. Remove compressor as described in Note 21 a. 

2. Remove two flexible mounts and two adapters. 

3. Remove reservoir retaining through bolt, cover 
retaining screw, and cover gasket that secure cover and 
gasket to first stage housing. Remove cover and discard 
gasket, if necessary. 

4. Remove two regulator retaining screws, regulator 
assembly, and O-ring from second stage housing. Discard 
O-ring, if necessary. 

5. Remove three nuts at reservoir flange and two 
through bolts that enter from flanged side of reservoir. 
Separate reservoir and O-ring. Discard O-ring, if 
necessary. 

6. Remove three compressor retaining through 
bolts that secure second stage housing to first stage 
housing. 



Fig. 4-17 Automatic Level Control Compressor Hose Connections 
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Fig. 4-18 Compressor Assembly Disassembled 


7. Slide second stage (small diameter) housing 
straight off piston. 

8. Disconnect arm tension spring from swivel arm. 

9. Remove arm pivot screw and actuating arm. 

10. Slide piston assembly straight out of First stage 
housing. 

23. Compressor, Reservoir, and 
Regulator; Disassembly, 

Inspection, and Assembly of 
Major Components 

a. Diaphragm 

Inspection 

1. Inspect diaphragm for holes, looseness, or other 
defects and replace as necessary. 

Disassembly 

1. Remove diaphragm retainer with snap ring pliers. 

2. Remove diaphragm plate, diaphragm, second 
diaphragm plate, and washer from piston. 


Assembly 

1. Install new washer, old plate, new diaphragm 
with outer lip toward second stage side, Fig. 4-18, and 
second plate. Plates should be installed so that lips on 
plates face outboard from diaphragm. 

2. Install diaphragm retainer snap ring on groove in 
piston, Fig. 4-19. 

b. Piston Seals 

Inspection 

1. Inspect seals for evidence of excessive wear or 
scoring. If necessary, replace seals and O-rings. 

Removal 

1. Remove seals and O-rings from piston. 

Installation 

1. Install new O-rings by rolling into groove. 
Relieve any resulting twist. 

2. Install new seals using a piece of .020" shim 
stock, Fig. 4-20. Make sure shim stock has no sharp 
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edges that may cut seal. Do not stretch seal more than 
necessary to install. Seals should be installed so they arc 
not twisted. 

c. Distributor Valve Mechanism and 
Intake Valve (First Stage Housing) 

(NOTE: Actuate distributor valve with finger. 
Valve tension spring should press against distributor 
valve, holding it against either stop. If valve action is not 
free and positive, it will be necessary to rebuild, using 
new parts in distributor valve and arm package. If action 
is free and positive, and inspection upon disassembly 
shows no damage parts, parts may be re-used.) 

Disassembly 

1. Remove screw, washer, distributor arm assembly, 
washer, and distributor valve bushing. 

2. Remove two distributor valve and arm assembly 
bumper stops. 

3. Remove distributor valve, being careful not to 
distort valve tension spring. 

4. Remove distributor valve tension spring from 
first stage housing boss, again being careful not to distort 
valve tension spring. 

5. Remove intake valve retaining spring, intake 
valve, and washer, using pocket knife. 

6. If necessary, remove rocker and swivel arms. 
Grip pin with water pump pliers and remove pin. 
Remove swivel arm, rocker arm, and bushings. 

Cleaning and Inspection 

1. Clean all parts in clean solvent except distributor 
arm assembly and blow dry with compressed air. 

2. Inspect distributor valve for cracks. Discard if 
damaged. 

3. Inspect all other parts for wear or damage. 
Assembly 

1. If removed, position bushings in first stage hous¬ 
ing and install rocker arm and swivel ami. Align hole in 
rocker arm with swivel arm and install rocker arm retain¬ 
ing pin, small end first. Check for clearance of pin to 
housing. 



Fig. 4-19 installing Diaphragm Retainer Snap Ring 



Fig. 4-20 Installing Seal 

(NOTE: If distributor mechanism failed to function 
properly or one or more parts were found defective, use 
new parts in distributor valve and arm package during 
remaining build-up.) 

2. Install washer on intake valve and install in first 
stage housing with intake valve retaining spring. Check 
for proper seating of valve by blowing air from piston 
side. No air should pass through valve. 

3. Install longer leg of valve tension spring into boss 
on first stage bousing, being careful not to distort valve 
tension spring. 

4. Position distributor valve, being careful not to 
distort valve tension spring. 

5. Install two distributor valve and arm assembly 
bumper stops. 

6. Install distributor valve bushing, washer, distribu¬ 
tor arm assembly, and washer and secure with screw. 
Tighten to 12 inch-pounds. 

(NOTE: Do not install remaining parts at this time 
as rocker arm must be free to permit entrance ot piston 
into first stage housing.) 

d. Check Valve Replacement (Second Stage 
Piston) 

1. Pry out expansion plug retainer on second stage 
piston, with pointed tool and remove spring and check 
valve. 

2. Pour a small amount of clean solvent through 
bore in piston and blow dry with compressed air. Check 
valve seat should be smooth and clean. 

3. Install new check valve and spring, 

4. Insert new expansion plug retainer and tap in 
until it bottoms. 

(NOTE: Check for proper seating of valve by blow¬ 
ing through small end of piston. No air should pass 
through.) 

e. Check Valve Replacement (Second Stage 

Housing) 

1. Pry out expansion plug retainer on second stage 
housing with pointed tool and remove spring and check 
valve. 

2. Clean second stage housing with clean solvent 
and blow dry with compressed air. Check valve seat 
should be smooth and clean. 

3. Install new check valve and spring. 
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4. Insert new expansion plug retainer and tap in 
until it bottoms. 

(NOTE: Check for proper seating of valve by blow¬ 
ing through small end. No air should pass through.) 

24. Assembling Compressor, 

Reservoir, and Regulator from 
Major Components 

1. Slide piston assembly straight into first stage 
(large diameter) housing. 

2. Install actuating arm and attach to first stage 
housing with arm pivot screw. 

3. Connect arm tension spring to swivel arm, 

4. Rotate piston in first stage housing to align 
elongated hole in diaphragm with vent port in first stage 
housing. 

5. Install three compressor retaining through bolts 
that secure second stage housing to first stage housing. 
Housings will align one way only. Nuts are positioned in 
counterbores in second stage housing. Tighten to 28 


inch-pounds. Check for free operation of valve parts. 

6. Install new O-ring on second stage housing. Wash 
inside of reservoir in clean solvent and blow dry with 
compressed air. Install reservoir on second stage housing 
with three nuts, tightening to 28 inch-pounds. Install 
two reservoir retaining through bolts, tightening to 28 
inch-pounds. Through bolt heads should be positioned 
against reservoir. Do not install through bolt that secures 
cover at this time. 

7. Install new O-ring on regulator and secure regula¬ 
tor with two regulator retaining screws. Tighten to 35 
inch-pounds. Service valve should be on same side as first 
stage housing, 

8. Install new gasket and cover, and secure with 
cover retaining screw and new cover gasket. Tighten 
cover retaining screw to 35 inch-pounds. Install through 
bolt with head positioned against reservoir. Tighten 
through bolt to 28 inch-pounds. 

9. Install two adapter and flexible mounts. 

10. Proceed to compressor output test on car, Note 
14. 

11. If compressor passes output test, install as out¬ 
lined in Note 21b. 
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GENERAL DESCRIPTION 


(NOTE: The following information is not applica¬ 
ble to the Eldorado.) 

Propeller Shaft—681, 682 and 683 

A one-piece propeller shaft assembly, Fig. 4-21, is 
used on all 1972 styles except the Fleetwood Seventy- 
Five Sedan and Limousine and the Commercial Chassis. 
The one-piece shaft used on the Fleetwood Sixty Special 
Brougham is longer due to the longer wheel base on this 
body style. 

The propeller shaft assembly is attached to the dif¬ 
ferential carrier by a double flange connection. Attach¬ 
ment is made to the transmission output shaft by means 
of an internally splined slip yoke. The slip yoke com¬ 
pensates for the lengthening and shortening of the shaft 
as required for various rear suspension travel and vehicle 
loading conditions. 

Double Cardan constant velocity universal joints, 
Fig, 4-22, are used on both the front and rear of the 
shaft. A Double Cardan joint consists of two single joints 
connected by a special link yoke. A ball and socket 
centering device is located between the crosses to 
maintain their relative positions, causing each cross to 
operate through one half of the total angle across the 
joint. This results in a cancellation of vibrational im¬ 
pulses in the shaft, providing a smooth transfer of 
power. 

All parts of the propeller shaft assembly are service¬ 
able separately from the tube except the ball studs in the 
constant velocity universal joints, which are integral with 
the tube. 


If a ball stud is damaged, the entire propeller shaft 
must be replaced as a unit. Any time a constant velocity 
joint is disassembled, inspect the ball stud for corrosion 
or disfiguration before continuing procedure. 

Simple cases of unbalance (those not attributable to 
damaged parts or those first evidenced after component 
parts replacement) can be corrected with shaft installed 
on car. 

A torsional damper, Fig. 4-26, is available as a 
dealer-installed item. 


697-698 

A two-piece propeller shaft assembly, Fig. 4-23, is 
used on the Fleetwood Seventy-Five Sedan and 
Limousine and the Commercial Chassis. Attachments at 
the transmission output shaft and differential carrier are 
identical to those of the single piece shaft. Double 
Cardan joints are located at each end and in the center 
of the prop shaft assembly. 

The assembly is supported at the center by a center 
bearing and support and bracket assembly attached to a 
frame cross member. 

As on the single-piece shaft, components that can be 
serviced separately from the tube include the bearing 
caps, crosses, link yokes, slip yoke assembly, rear sup¬ 
port yoke assembly, ball stud seat assemblies, and the 
torsional damper. 

In addition, the center bearing and the center 
bearing support assembly are serviceable. 
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Fig. 4-21 Propeller Shaft (681-2-3) 


SERVICE INFORMATION 


CAUTION: If any mispositioning, incorrect 
assembly , or failure of components in the area of 
the brake system pipes , hoses, or cylinders is 
observed , be sure to check for any brake damage 
that may have resulted from such a condition and 


correct as required. Components that could 
damage the brake system due to mispositioning, 
incorrect assembly , or failure include the exhaust 
system , shock absorbers , springs , suspension con¬ 
trol arms, and transmission cooler pipes. 
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Fig. 4-22 Rear Double Cardan Joint 


CAUTION: When raising rear of car , support 
vehicle weight at frame or axle or both . Never use 
control arms as contact points for hoist or jack 
stands. 

(NOTE: The following information is not appli¬ 
cable to the Eldorado.) 

25. Propeller Shaft Rebalancing- 
On Car 

(NOTE: In some cases, propeller shaft unbalance is 
more noticeable on hoist than on road. Therefore, if at 
any point in this procedure a substantial improvement is 
obtained, road test car before proceeding to next step, it 


is very possible that the disturbance will not be notice¬ 
able as car is driven on the road.) 

1. Road test car (with owner if possible) to deter¬ 
mine nature and speed range of complaint. 

2. Raise car so that rear axle housing is supported 
and rear wheels are free to rotate. Remove rear wheel 
and tire assemblies and reinstall at least two mounting 
nuts on each brake drum so that flat sides are against 
drums. 

3. Run engine through speed range from 0 to 80 
mph and note speed(s) at which roughness occurs closest 
to speed of owner complaint. 

(NOTE: Disturbance due to propeller shaft un¬ 
balance on 681, 682, or 683 series is most likely to 



Fig. 4-23 Propeller Shaft (697-698) 
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BEARING CAP IDENTIFICATION 

v CLAMP 



Fig. 4-24 Clamps in Position 1 


occur at 30-35 mph or at freeway speeds (approximately 
60 mph). On 697 and 698 styles, unbalance is likely to 
peak at 24-28 mph or 32-35 mph.) 

4. If car is equipped with torsional damper, remove 
damper and re-evaluate at offending speed range. 

5. On the end of the shaft suspected of unbalance, 
mark the constant velocity joint bearing caps with the 
numbers 1 through 4, Fig. 4-24. 

If the location of disturbance is not readily identi¬ 
fiable, use the following rules of thumb: 

• Series 681,682, 682 - Test front CV joint first 

• Series 697, 698 - If greatest disturbance is 20-30 
mph, begin at center joint, then front joint and rear 
joint, if necessary. Otherwise, begin at front CV joint. 

6. Install two aircraft type hose clamps (size 40 or 
44) on shaft so that both clamp screws are on necked 
down portion of shaft and are aligned with position 1 on 
the first joint to be checked. Fig. 4-24. 

7. Run drive line to speed of disturbance and evalu¬ 
ate. Indicate results on Evaluation Chart using the 
appropriate notations as indicated below. 


EVALUATION CHART 


CLAMP POSITIONS 

#i 

#2 

#3 

#4 

FRONT 

CV 

JOINT 

Two Clamps 





Three Clamps 





REAR 

CV 

JOINT 

Two Clamps 





Three Clamps 






W - Worse S - Substantial Improvement 

N - No Change A - Acceptable 

1 - Improved Slightly 


8. Rotate clamps to position 2 and repeat Step 7. 
Continue evaluation until all four positions have been 
checked. If improvement is not obtained at any of the 
four locations, repeat Steps 5 through 8 on next joint to 
be checked. 

If improvement is achieved at any location, add 
another clamp at same location and check for further 
improvement. 



Fig. 4-25 Supporting Propeller Shaft 


9. When best possible improvement is achieved, 
road test car. Often, roughness noticeable on hoist dis¬ 
appears when car is on road. 

10. Make sure position of clamps is such that clear¬ 
ance with underbody and other parts is assured under all 
operating conditions. Tighten clamps securely. Clamps 
are to be left on car as permanent fixtures. 

26. Propeller Shaft Assembly 
(681-2-3) 

a. Removal 

1. Raise car on hoist with transmission in Neutral. 

2. Remove two accessible rear universal joint flange 
attaching screws. 

3. Rotate propeller shaft to gain access to re¬ 
maining two screws and remove screws and lockwashers. 

CAUTION: Before removing the two remaining 
flange screws , install support chain as shown in 
Fig. 4-25. Do not permit propeller shaft to be 
supported by the front constant velocity universal 
joint only. 

4. Remove propeller shaft by pushing shaft forward 
so that the rear universal joint flange clears pinion 
flange, then remove shaft by pulling rearward to dis¬ 
engage slip yoke. 

5. Install a clean cardboard shipping cover, or 
similar protective device, on front slip yoke to protect 
the slip yoke. 

6. Install spare yoke into transmission extension 
housing to prevent loss of oil. 

b. Installation 

1. Remove any nicks, burrs, or dirt from differen¬ 
tial carrier pinion flange and from mating flange on rear 
constant velocity joint. 

2. Remove cardboard cover and clean slip yoke, if 
necessary, avoiding the use of anything that may scratch 
or damage yoke. Lubricate I.D. of slip yoke with 
approximately two tablespoons of propeller shaft slip 
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yoke lubricant, Part No. 1050169, and lubricate O.D. 
with transmission fluid. 

3. Remove spare yoke previously installed in trans¬ 
mission extension housing, and pack slip yoke lubricant 
between lips of transmission extension housing seal. 
Install slip yoke on transmission output shaft. 

4. Position propeller shaft on pinion flange, and 
connect rear universal joint flange to pinion flange with 
two attaching screws and loekwashers. Torque screws to 
70 foot-pounds. (See CAUTION on Page 4-3.) 

CAUTION: Do not use a pry bar or heavy tool to 
hold propeller shaft when tightening flange 
attaching screws , as universal joint bearing seals 
would be damaged. 

5. Rotate propeller shaft to gain access to two 
remaining screw holes. 

6. Install remaining two attaching screws and lock- 
washers at rear universal joint flange. Torque screws to 
70 foot-pounds and remove support chain. (See 

CAUTION on Page 4-3.) 

7. Lower car on hoist. 

8. Check transmission oil level as described in 
Section 7, Note 6. 

27. Propeller Shaft Assembly- 
697 and 698 

a. Removal 

1. Raise car on hoist with transmission in Neutral. 

2. Remove two accessible rear universal joint flange 
attaching screws and loekwashers. 

3. Install support wire or chain, Fig. 4-25. 

4. Rotate propeller shaft to gain access to re¬ 
maining two screws and remove screws and loekwashers. 

5. Pull rear half of shaft forward to clear pinion 
flange and rest shaft on support chain, Fig. 4-25. 

6. Remove the two center bearing support to frame 
bolts and nuts. 

7. Slide propeller shaft rearward until front slip 
yoke comes off of transmission output shaft and install 
cardboard shipping cover, or similar protective device, 
on front yoke. The cardboard cover will prevent nicking 
of the yoke during removal as well as keeping the yoke 
as clean as possible. 

8. On 697 series cars, lower propeller shaft from 
chassis. On 698 series, withdraw propeller shaft through 
frame cross member, removing it from the rear. 

9. Install a spare yoke into transmission extension 
housing to prevent oil loss. 

b. Installation 

1. Remove any nicks, burrs, dirt, or rust from dif¬ 
ferential pinion flange face and from face of mating 
flange at rear constant velocity universal joint. 

2. Remove cardboard cover and clean slip yoke, if 

necessary, avoiding the use of anything that may scratch 
or damage yoke. Lubricate I.D. of slip yoke with 
approximately two tablespoons of propeller shaft slip 
yoke lubricant, Part No. 1050169. 

3. On 698 series cars, perform the following 
procedure: 


a. Replace cardboard cover on yoke. 

b. Slipe propeller shaft assembly through frame 
cross member from rear of car, 

c. Support rear of shaft on wire or chain, Fig. 4-25. 

d. Remove cardboard cover from yoke and lubri¬ 
cate O.D. of yoke with transmission fluid. 

e. Proceed to Step 5. 

4. On 697 series cars, lubricate O.D. of slip yoke 
with transmission fluid. Insert rear portion of propeller 
shaft in supporting wire or chain, Fig. 4-25, and support 
front section of shaft by hand. 

5. Remove spare yoke previously installed in trans¬ 
mission extension housing and pack slip yoke lubricant 
between lips of transmission extension housing seal. 
Install front slip yoke on transmission output shaft. 

6. Install two bolts and nuts securing center bearing 
support to frame cross member, tightening to 16 foot¬ 
pounds. 

7. Position propeller shaft and connect rear univer¬ 
sal joint flange to pinion flange with two attaching 
screws and loekwashers. Torque screws to 70 foot¬ 
pounds. (See CA UTION on Page 4-3.) 

CA UTION: Do not use a pry bar or heavy tool to 
hold propeller shaft when tightening flange at¬ 
taching screws , as universal joint bearing seals 
would be damaged. 

8. Rotate propeller shaft to gain access to two 
remaining screw holes. 

9. Install remaining two attaching screws and 
loekwashers at rear universal joint flange. Torque screws 
to 70 foot-pounds and remove support chain. (See 
CAUTION on Page 4-3.) 

10. Lower car on hoist. 

11. Check transmission oil level as described in 
Section 7, Note 6. 

28. Propeller Shaft Torsional 
Damper—697-698 

a. Removal 

1. Raise car with transmission in Neutral. 

2. Remove one of two hex head screws securing 
split ring torsional damper to front of propeller shaft, 
Fig. 4-26. 

3. Rotate propeller shaft to gain access to re¬ 
maining screw. 

4. Remove remaining screw and remove torsional 
damper from propeller shaft. 

b. Installation 

1. Position torsional damper on propeller shaft and 
install one screw. Tighten screw to 20 foot-pounds. 

2. Rotate propeller shaft to gain access to re¬ 
maining screw hole. 

3. Install remaining screw. Tighten screw to 20 
foot-pounds. 

4. After both torsional damper screws have been 
installed, recheck torque on both screws. It may be 
necessary to tighten the first screw a little more to 
obtain the proper torque. 
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Fig. 4-26 Propeller Shaft Torsional Damper 

5. Lower car. 

(NOTE: The torsional damper is machined as an 
assembly. Use extreme care to prevent mixing halves.) 

29. Universal Joint Cross 

(NOTE: If both crosses are to be removed, perform 
this procedure first on slip yoke (or support yoke) cross, 
then repeat procedure for inner cross beginning with 
Step 5.) 

a. Removal 

1. Obtain stand equal in height to arbor press anvil 
and position stand near press. 

2. Place Yoke Support, J-22222-1, on press with 
small end up. 

(NOTE: A support tool equivalent to J-22222-1 can 
be fashioned by welding a 1" piece of H4"-diameter pipe 
to a piece of flat stock, Fig. 4-27.) 
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Fig. 4-28 Alignment Marks on Yokes 

3. Scribe or punch alignment marks on all yokes for 
proper orientation on reassembly, Fig. 4-28. 

4. Remove propeller shaft from car as described in 
Note 26a. If working on 697 or 698, perform instead 
procedure in Note 27a, then separate front and rear 
sections according to Note 33a. 

5. Position shaft on stand and arbor press so that 
one link yoke bearing cap is over hole in Yoke Support, 
J-22222-1. 

(NOTE: Bearings in link yoke must be removed 
before remaining bearings.) 

6. If working on joint that has been serviced pre¬ 
viously, remove snap rings from grooves in bearings. 

7. Install Cross Remover, J-9522-3, over link yoke, 
engaging sides of bearings, Fig. 4-29. Use press to shear 
nylon injection of link yoke bearing and press bearing 
out of yoke as far as possible. 

(NOTE: When press is operated, joint will angulate, 
causing opposite end of shaft to rise. This movement is 



Fig. 4-27 Support Tool Dimensions 


Fig. 4-29 Removing Bearing Caps 
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Fig. 4-30 Position of Spacer on Cross 

necessary to remove bearings. Use other hand to support 
and guide shaft in its upward movement, and to lower 
shaft gently when press lever is released.) 

8. Release press and remove Cross Remover, 
J-9522-3. Lift up on cross and position Spacer, J-9522-5, 
around lower journal, Fig. 4-30. 

(NOTE: If bearing did not come out far enough to 
insert Spacer, J-9522-5, turn shaft over in press and 
repeat Step 7 to partially remove opposite link yoke 
bearing. Then install Spacer and proceed to Step 9.) 

9. Position Cross Remover, J-9522-3, and continue 
pressing link yoke bearing from yoke. 



CA UTION: If Spacer , J-9522-5 , is mispositioned, 

LD. of link yoke will be gouged , necessitating 
replacement of link yoke. 

10. Repeat Steps 8 and 9 for other link yoke bearing. 

11. Separate slip yoke (or support yoke) and cross 
from link yoke. 

12. Examine ball stud on shaft for rust, corrosion, 
distortion, or wear pattern. If any of these conditions 
exists, shaft cannot be serviced. Discard all parts and 
install new propeller shaft assembly. 

13. Position yoke and cross assembly on press and 
use Cross Remover, J-9522-3, to remove remaining 
bearings, Fig. 4-31. 

(NOTE: Spacer, J-9522-5, is not necessary at this 
stage of procedure.) 

b. Installation 

Whenever a universal joint is removed, a new service 
kit must be installed, as production universal joints have 
no snap ring grooves. Install only complete universal 
joint repair kits. Kits include a new cross, four bearing 
assemblies, retainers and seals, and four snap rings, Fig. 
4-32. 

1. Insert cross into yoke. 

2. Insert one bearing assembly by hand. 

CAUTION: Make certain all needles are properly 
seated in bearing . If any needles are missing or 
mispositioned , early failure will result. 

3. Adjust position of cross so that one leg of cross 
is all the way into bearing. Make sure bearing is not 
cocked in yoke. 

4. Maintain position of cross in bearing to keep 
needles seated, and firmly tap bearing into yoke, Fig. 
4-33, until snap ring groove is exposed. 

5. Install snap ring in groove in bearing, Fig. 4-34. 

6. Repeat Steps 2 through 5 for opposite bearing 
assembly. 

7. Position link yoke over yoke and cross assembly, 
observing alignment marks made on disassembly. 

8. Repeat Steps 2 through 6 to install link yoke 
bearings. 

9. Check cross for travel. Some resistance is normal 
and requires no further adjustment. If heavy resistance is 
encountered, strike yoke behind installed bearing caps. 
Fig. 4-35. 

CAUTION: Never strike yoke with production 
bearings still installed , as nylon injection may 
fracture . 

10. Install propeller shaft on car as in Note 26b. If 
working on 697 or 698, assemble front and rear sections 
following procedure in Note 33b, then install shaft as in 
Note 27b. 

11. Rebalance shaft on car as explained in Note 25. 


Fig. 4-31 Removing Cross 





PROPELLER SHAFT 


4-29 


25 NEEDLE BEARINGS 


BEARING RETAINER 
SNAP RING 


BEARING CUP 



FLAT PLASTIC 
WASHER 



ROUND PLASTIC WASHER 


SEAL 


I 



CROSS 





METAL RETAINER 


Fig. 4-32 Universal Joint Service Kit 



30. Slip Yoke or Rear Support Yoke 


procedure in Note 27a, then separate front and rear 
sections according to Note 33a. 

2. If slip yoke is to be replaced, inspect outer sur¬ 
face for rust, scratches, or gouges. Check internal splines 


a. Removal 

1. Remove propeller shaft from car as described in 
Note 26a. If working on 697 or 698, perform instead 
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Fig. 4 33 Installing Bearing Caps 


Fig. 4-34 Installing Snap Ring 
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Fig. 4-35 Seating Bearings and Snap Rings 

for damage. If damage to yoke is not evident, yoke does 
not require replacement. In this event, thoroughly clean 
slip yoke with mineral spirits or kerosene and dry with 
compressed air. Lubricate LD. of yoke with approxi¬ 
mately two tablespoons of propeller shaft slip yoke 
lubricant, and O.D. with type “A 11 transmission fluid. 
Inspect transmission extension housing oil seal and 
replace if necessary. Pack slip yoke lubricant, Part No. 
1050169, between lips of extension housing seal, then 
install prop shaft. 

3. Remove yoke from shaft following procedure in 
Note 29a, Steps 1 through 12. 

b. Installation 

1. Obtain yoke replacement kit. Kit consists of a 
new yoke, a cross with two bearing caps installed and 
nylon-injected, a ball stud seat assembly installed and 
lubricated, two additional bearing cap assemblies, and 
two snap rings. 

2. Inspect ball stud seat in yoke, making certain 
seat is liberally lubricated. Inspect two bearing cap 
assemblies to be sure all needles are properly positioned 
and lubricated. 

3. Position link yoke over cross and install bearings, 
observing procedure in Note 29b, Steps 2 through 6. 

4. Install propeller shaft on car. 

5. Rebalance shaft on car as in Note 25. 

31. Link Yoke 

a. Removal 

1. Perform procedure of Note 29a, Steps 1 through 
12, to remove slip yoke (or support yoke) cross from 
link yoke and to inspect ball stud for damage. 

2. Remove link yoke from inner cross by repeating 
Steps 5 through 10 of Note 29a. 

b. Installation 

1. Obtain a new link yoke, four new bearing 
assemblies, and four snap rings. 

2. Position link yoke on inner cross and install two 
bearing assemblies by following Note 29b, Steps 2 
through 6. 

3. Position slip yoke (or support yoke) cross in link 
yoke, orienting with tube yoke according to marks made 
on disassembly. 


4. Repeat Steps 2 through 6 of Note 29b to install 
remaining bearings. 

5. Install propeller shaft. 

6. Rebalance shaft on car as in Note 25. 


32. Ball Stud Seat Assembly 
(Fig. 4-22) 

a. Disassembly 

1. Remove propeller shaft from car. 

2. Remove slip yoke (or support yoke) from shaft 
to gain access to seat assembly, following Note 29a, 
Steps 1 through 12. 

3. Clean ball stud thoroughly and inspect centering 
ball for evidence of excessive wear, corrosion, or dis¬ 
figuration. If such damage exists, discontinue this pro¬ 
cedure and install new propeller shaft as an assembly. 

4. Pry grease seal from ball stud seat housing. 

CAUTION: Take care not to damage seal bore 
when prying seal 

5. Remove small washer, three shoes, large washer, 
and spring from the ball stud seat housing. 

6. Wash bore of housing thoroughly with mineral 
spirits to remove all traces of old lubricant and dry 
thoroughly with compressed air. 

b. Assembly 

1. Obtain ball stud seat kit, Fig. 4-22, and lubri¬ 
cant. 

2. Liberally grease the I.D. of the seat housing. 

3. Insert spring, large washer, three shoes, and small 
washer into housing, thoroughly greasing each part as it 
is inserted, except for the inner surfaces of the shoes. 

4. Place grease seal on housing with seal Ups facing 
down into bore. 

5. Place Seal Installer, J-23694, over seal and tap 
seal into place, Fig. 4-36. Seal is installed when flush 
with housing. 

6. Pack remaining grease in seat assembly and on 
seal. Make sure inner surfaces of shoes are liberally 
lubricated. 


BALL STUD SEAL INSTALLER 
SEAT J-23694 

V / 



( 

Fig. 4-36 Installing Ball Stud Seat Seal 
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7. Position yoke and cross assembly in link yoke 
and install bearings, observing procedure of Note 29b, 
steps 2 through 6. 

8. Install propeller shaft. 

9. Rebalance shaft on car as in Note 25. 

33. Front Section—697 and 698 

a. Disassembly 

1. Remove propeller shaft assembly as described in 
Note 27a. 

2. Pry up center bearing lock retainer, Fig. 4-37. 

3. Back off center bearing retaining nut, using 
Center Bearing Retaining Nut Remover and Installer, 
J-21009, and separate front and rear propeller shafts by 
sliding front shaft off center slip yoke. 

4. Remove and discard center bearing lock retainer 
if damaged. 

5. Remove center slip yoke seal, split washer, and 
center bearing retaining nut from slip yoke. Inspect for 
damage or excessive wear. 



b. Assembly 

1. Clean spline of center slip yoke. 

2. Install center bearing retaining nut on slip yoke 
with threaded end toward front propeller shaft. 

3. Install split washer, being sure to slide washer 
securely against inner shoulder of retaining nut. 

4. Slide slip yoke seal over center slip yoke and into 
retaining nut. 

5. Install new center bearing lock retainer on center 
slip yoke. 

6. Coat inner spline of front propeller shaft and 
spline of center slip yoke with center bearing slip yoke 
lubricant, Part No. 1050191. 

7. Align wire clip on end of center slip yoke with 
missing land on inner spline of front shaft and slide 
center slip yoke into front propeller shaft spline. 

8. Tighten center bearing retaining nut to 55 foot- 



Fig. 4-37 Propeller Shaft Retainer 


Fig. 4-38 Tightening Center Bearing Retaining Nut 

pounds using Center Bearing Retaining Nut Remover 
and Installer, J-21009, and a torque wrench, Fig. 4-38. 

CAUTION: Particular care should be taken in 
application of torque wrench and installer tool , to 
prevent over-torquing the nut. Hold torque wrench 
perpendicular to installer tool to cancel off-set 
error on torque reading. 

9. Bend edge of center bearing lock retainer in two 
places to lock center bearing retaining nut. 

10. Install propeller shaft assembly as described in 
Note 27b. 

34. Center Bearing—697 and 698 

a. Removal 

1. Remove propeller shaft assembly as described in 
Note 27a. 

2. Disassemble front and rear propeller shafts as 
described in Note 33a. 

3. Remove center bearing support and bracket 
assembly from front propeller shaft by tapping on front 
side of assembly with a soft head hammer or through a 
block of wood. 

4. Remove slinger from end of propeller shaft. 

5. Pry out snap ring from open side of bearing 
retainer and remove bearing from support bracket by 
tapping lightly from rear with a soft head hammer, or 
through a block of wood. 

b. Installation 

1. Install bearing into bearing retainer, pressing on 
outer race of bearing only. Use care not to damage 
bearing or support. Secure bearing in retainer with snap 
ring. 

2. Pack front and rear face of center bearing with 
artic #5 grease or other heavy duty lubricant, such as 
water pump grease. 
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3. Install slinger on front propeller shaft. 

4, Position center bearing support assembly on rear 
of front propeller shaft with snap ring facing rear end of 
shaft. 

(It may be necessary to lap alternately on inner race 


of bearing with a brass drift to permit clearance for 
installing retaining nut*) 

5. Assemble front and rear propeller shafts as de¬ 
scribed in Note 33b. 

6. Install propeller shaft assembly as described in 
Note 27b. 


TORQUE SPECIFICATIONS 


Material 

No. 

Application 

Size 

Foot- | 

Pounds 

300-M 

Pinion Flange to Universal Joint Flange 


70* 

Special 

Attaching Screws. 

Prop Shaft Center Bearing Retaining Nut 

7/16-20 


(697 and 698). 

1-9/16-18 

55 

300-M 

Center Bearing Support Bolts (697 and 698) . 

5/16-24 

16 

300-M 

(Special) 

Propeller Shaft Torsional Damper Screws . . 

5/16-18 

20 


NOTE: Refer to back of manual. Page 16-1, for bolt and nut markings and steel classifications. 


CAUTION: This fastener is an important attaching part in that it could affect the performance of vital 
components and systems, and/or could result in major repair expense. It must be replaced with one of the same 
part number or with an equivalent part if replacement becomes necessary. Do not use a replacement part of lesser 
quality or substitute design. Torque values must be used as specified during reassembly to assure proper retention 
of this part. 
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Fig. 4-39 Special Tools 


Key 


Tool No. 

Name 

— 

Key 

■ 

Tool No. 

J-21009 

Center Bearing Retaining 

D 

J-9522-5 


Nut Remover and Installer 

E 

J-23694 

J-22222-1 

Yoke Support 



J-9522-3 

Cross Remover 




Name 


Spacer 

Ball Stud Seat Seal 
Installer 
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DIAGNOSIS 


Bearing Failure Conditions 

Whenever a front or rear wheel bearing or a differ¬ 
ential pinion or side bearing is removed, a careful inspec¬ 
tion must be made to determine the cause of failure and 
whether any related parts have been damaged. 

Before diagnosing a bearing problem, clean the cone 
assembly thoroughly in solvent and allow to dry com¬ 
pletely. 

(NOTE: If bearing has become magnetized, removal 
of metal particles from inside cage cannot be accom¬ 
plished unless bearing is demagnetized.) 

Compare bearing in question to the examples in Fig. 
4-40, then refer to the corresponding explanation on this 
page and follow recommendations to prevent a similar 
failure in the replacement bearing. 

Wear 

Bearing lubricant is contaminated by fine particles of 
some abrasive material. The finish on the rollers and 
outer race has become dulled in uniform pattern. If wear 
is very minor the bearing need not be replaced. 

Cage Wear 

This is a more advanced case of wear in which even 
the roller cage has been affected. Unit must be replaced. 

Step Wear 

A different kind of wear pattern, affecting only the 
ends of the rollers, could develop from contaminated 
lubricant. If bearing is already rough or noisy it must be 
replaced. In any case, do not preload beyond specifica¬ 
tion on installation. 

Indentations 

Surface depressions or pits in the races or rollers are 
caused by hard particles of foreign material. If condition 
is at least as advanced as that shown in the example, 
discard bearing and outer race. 

Regardless of whether or not replacement is neces¬ 
sary, if any bearing shows signs of indentation or of wear 
on race, rollers, or cage, the lubricant must be com¬ 
pletely removed from the bearing assembly and all 
associated parts before refilling or repacking. All seals 
must be examined very carefully for damage that could 
admit contaminants. If these precautions are not fol¬ 
lowed, an identical failure could result. 

Misalignment 

The roller and cage assembly in this example is 
cocked with respect to the outer race. Check for small 
burrs or foreign material lodged between bearing and 
outer race or between race and housing. These surfaces 


must be absolutely smooth to prevent this type of 
failure. 

Cracked Inner Race 

When the press fit is at the inner race, a cocked 
assembly will result in a cracked inner race. This type of 
failure can be caused by improper removal and installa¬ 
tion techniques. Always use the recommended tools 
when servicing bearings. 

Frettage 

“Frettage 1 ’ is the term used to describe corrosion 
resulting from slight relative movement of parts with no 
coating of lubricant. Check and clean all related parts 
during the replacement procedure as these could also be 
damaged. 

Stain Discoloration 

Lubricant breakdown can leave brown or black 
stains. In this case, the unit is not necessarily defective. 
If light polishing removes the stain, the bearing can be 
reused. 

Heat Discoloration 

An overload on the bearing or deterioration of the 
lubricant will result in discoloration different from stain 
discoloration, although the two can be confused. 

Stains ranging in color from faint yellow to dark 
blue indicate the possibility of softening of races or 
rollers. Draw a file across the discolored areas. If the file 
cuts metal, discard the bearing. If it glides readily over 
the affected parts, the bearing can be reused. 

Galling 

Metal smears on roller ends render bearings un¬ 
usable, When installing new bearing, be certain that 
bearing is properly adjusted and that correct lubricant is 
used. Conduct a very careful examination of seals. This 
condition is easily caused when lubricant is allowed to 
escape. 

Bent Cage 

This kind of damage results from simple mis¬ 
handling. Bearings are very vulnerable to forces other 
than those that they were designed to handle. A dent 
even as minor as the one pictured will ruin a bearing. 

Always use a piece of cardboard or other soft 
covering on workbench when handling bearing parts. 

Brinelling 

A severe impact on a bearing or vibration while the 
unit is not rotating causes the rollers to dent the race 
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Fig. 4-40 Bearing Failure Conditions 
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surface. Often, this condition is related to extraneous 
circumstances (such as a collision) rather than a defect in 
the vehicle. 

Fatigue Spalling 

Fatigue spalling is the flaking of metal on bearing 
surfaces. These particles can cause further damage when 
car is back in service. Remove all lubricant and clean all 
related parts completely before reassembly. 

Etching 

Bearing appears gray or grayish black and there is 
some erosion of surface metal of the race at the same 


spacing as the rollers. As in other cases in which hard 
particles have contaminated the lubricant, clean all parts 
thoroughly to prevent future damage. Check seals. 

Smears 

Smearing of metal can occur on any or all of the 

bearing surfaces. This is generally due to the overheating 
related to the unwanted slippage between parts, and this 
slippage generally stems from either a loose fit, poor 
lubricant, or an overload on the unit. When installing 
new bearing, make certain proper amount of correct 
lubricant is used and that bearing is adjusted to 
specification. 


GENERAL DESCRIPTION 


(NOTE: Rear axle service information pertaining to 
the Eldorado is covered at the back of this section 
beginning on Page 440.) 

The rear axle housing used on all 1972 Cadillac cars 
except the Eldorado consists of a nodular iron center 
section that houses the ring and pinion gear set and the 
differential. In addition to the center section, there are 
two tube and bracket assemblies that are pressed into 
the center section and welded in place. 

The housing incorporates attaching brackets for the 
rear springs, upper and lower control arms, and shock 
absorbers. The axle housing has a vent fitting on the left 
side to relieve internal pressure. 

The Commercial Chassis uses two spring pads in 
place of the two spring attaching brackets for attaching 
the leaf springs. 


The axle shafts used in 1972 are color coded as 
follows: blue is used on the Fleetwood Sixty Special 
Brougham, De Ville, and Calais when equipped with a 
standard differential, and yellow when equipped with a 
Controlled Differential. Green is used on the Limousine 
and Commercial Chassis when equipped with a standard 
differential, and white when a Controlled Differential is 
used. 

On 681, 682, and 683 series cars, two types of rear 
wheel bearings are used in production tapered roller 
unit bearings and straight roller bearings (identified by 
the stamping “NDH”)- These two types of bearings are 
interchangeable. The Limousine and Commercial Chassis 
employ only tapered roller unit bearings (larger than 
those of other models to accommodate the larger axle 
shafts and heavier vehicle loading). 


SERVICE INFORMATION 


CAUTION: If any misposiHoning, incorrect 
assembly , or failure of components in the area of 
the brake system pipes , hoses, or cylinders is 
observed, be sure to check for any brake damage 
that may have resulted from such a condition and 

correct as required. Components that could 
damage the brake system due to mispositioning, 
incorrect assembly , or failure include the exhaust 
system, shock absorbers , springs , and suspension 

control arms. 

CAUTION: When raising rear of car , support 
vehicle weight at frame or axle or both . Never use 
control arms as contact points for hoist or jack 
stands. 

35. Rear Axle Backlash Measurement 

1. Place car on hoist. 

2. Disconnect propeller shaft as described in Note 
26a. 

3. Install Spacers, J-21044-5, over unthreaded holes 
of pinion flange. 


4. Install Pinion Flange Holding Tool, J-8614-1, on 
spacers with raised side of tool against spacers and secure 
with two bolts and nuts. 

5. Secure holding tool to lower control arm to 
prevent rotation of pinion flange. 

6. Pull parking brake cable on one wheel to prevent 
wheel from turning. (This is not necessary on cars 
equipped with a Controlled Differential). 

7. Measure rotation (backlash) of opposite wheel in 
inches of outer circumference of tire tread. A stiff wire 
pointer fastened to the fender or car frame will aid in 
this measurement. Maximum backlash under this condi¬ 
tion should not exceed 1/2 inch on standard differentials 
and 1/8 inch on Controlled Differentials. 

36. Rear Wheel and Brake Drum 

a. Removal 

1. Remove rear wheel shield and wheel disc. 

2. Loosen wheel mounting nuts. 

3. Raise rear end of car and place jack stands under 
rear frame rails. 
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4. Remove wheel mounting nuts and remove wheel. 
(Remove wheel spacer on 698 series vehicles.) 

5. Remove push nut securing brake drum to axle 
shaft flange. (Push nut is not used on 698 series cars.) 

6. Remove brake drum. 

b. Installation 

1. Install brake drum. 

2. Install one push nut securing brake drum to axle 
shaft flange, except on 698 series vehicles. (Install wheel 
spacer on 698 series vehicles.) 

3. Install wheel and replace wheel mounting nuts. 

4. Remove jack stands, lower car, and tighten wheel 
mounting nuts to 105 foot-pounds. (See CAUTION on 
Page 4-3.) 

5. Install wheel disc and wheel shield. 

37. Axle Shaft, Bearing Oil Seal, 
and Wheel Bearing 

a. Removal of Axle Shaft and 

Bearing Assembly 

1. Raise rear end of car and remove wheel and 
brake drum as described in Note 36a. 

2. Remove four nuts that secure retainer and 
backing plate to rear axle housing. 

3. Attach Slide Hammer, J-2619, to Axle Shaft 
Puller, J-21579, using Adapter, J-26194. 

4. Install Axle Shaft Puller, J-21579, on studs of 
rear axle shaft flange, Fig. 4-41. 

5. Drive outward with slide hammer and remove 
axle shaft. 

(NOTE: The tapered roller unit type rear wheel 
bearing, when new, is bonded together to facilitate 
installation. If tapered roller unit bearing is used, the 
bearing may separate when removing the axle shaft, 
leaving the outer race in the axle housing. This is a nor¬ 
mal condition and does not indicate failure. If the bear¬ 
ing is to be replaced, make sure the old bearing outer 
race is removed from the housing before installing a new 
bearing.) 



b. Removing Rear Wheel Bearing 
and Oil Seal 

1. Using a cold chisel and hammer, split bearing 
retainer next to bearing, being careful not to damage 
bearing or shaft. 

(NOTE: Bearing retainer must be completely split. 
Drive chisel into retainer until retainer separates, then 
remove and discard retainer.) 

2. Stand axle shaft upright on flanged end. Using 
two screwdrivers, pry oil seal away from wheel bearing. 

3. Slide Press Plate, J-23399-1, over axle shaft and 
into position between bearing and bearing retainer, Fig. 
4-42. 

4. Install both halves of Bearing Puller, J-23399-2 
(J-23399-3 for 697 and 698 Series) into Press Plate, 
J-23399-1, Fig. 4-42. 

5. Position axle shaft and Press Plate in press and 
press bearing off axle shaft. 

CAUTION: Make certain that axle shaft is 
properly centered in press so that axle shaft flange 
does not catch on side of press and become 
damaged . 

6. Remove axle shaft from press. 

7. Slide bearing, seal, and bearing puller tools up 
and off axle shaft. 

8. Slide cover up and off axle shaft. 

c. Installing Rear Wheel Bearing and Oil Seal 

1. Wipe axle shaft and bearing clean. 

2. Install bearing cover on axle shaft with raised 
side of cover against axle shaft flange, Fig. 443. 

3. Install Seal Protector, J-23389, on axle shaft 
with small end of protector pointing toward splined end 
of axle shaft, Fig, 443. 

4. Lubricate lip of new oil seal with wheel bearing 
grease. 

5. Install oil seal by gently pressing seal down over 



Fig. 4 41 Removing Rear Axle Shaft 


Fig. 4 42 Removing Rear Wheel Bearing 
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Fig. 4-43 Installing Rear Wheel Oil Seal 

Seal Protector, J-23389. The oil seal is properly installed 
when the lip of the seal clears the large end of the seal 
prolector. 

(NOTE: When installing oil seal on 697 and 698 
series vehicles, use Seal Protector, J-23391.) 


place axle shaft on press, making certain that axle shaft 
is properly centered in bearing installer, Fig. 4-44. 

9. Press bearing on axle shaft until bearing bottoms 
against shoulder on shaft. 

10. Remove Bearing Installer, J-6257, and position 
retainer on axle shaft. 

11. Position Bearing Installer, J-6257 4 on shaft and 
place axle shaft on press, making certain that axle shaft 
is properly centered in bearing installer. 

12. Press retainer on axle shaft until retainer 
bottoms against bearing. 

13. Remove Bearing Installer, J-6257, from axle 
shaft. 

d. Installing Axle and Bearing Assembly 

(NOTE: If rear wheel bearing has been removed 
because of failure, inspect axle housing and differential 
carrier for metal chips and clean thoroughly.) 

1. Apply a thin film of wheel bearing grease to 
wheel bearing bore in axle housing after checking 
housing for nicks and burrs. 

2. Lubricate oil seal and outer race of bearing with 
wheel bearing grease. 

3. Install new gasket on brake backing plate. 

4. Install axle shaft into axle housing, using ex¬ 
treme care to align oil seal cover with axle housing 
mounting bolts. 


6. Apply a light coat of wheel bearing grease on 
bearing. 

7. If tapered roller unit bearing is used, position 
bearing on axle shaft with narrow ring of bearing facing 
Hanged end of axle shaft. If straight roller bearing is to 
be installed, loose ring at one end of inner race must be 
installed toward ihe flange. 

8. Position Bearing Installer, J-6257, on shaft and 



OIL SEAL COVER 


BEARING 


OIL SEAL 


BEARING 

INSTALLER 

J-6257 


(NOTE: It may be necessary to rotate axle shaft to 

permit axle shaft splines to engage differential side gear 
splines.) 

5. Install four nuts on axle housing flange bolts to 
hold gasket, brake backing plate, and oil seal cover in 
place. Tighten nuts to 50 foot-pounds by inserting a 
socket wrench through large holes in rear axle shaft 
flange. 

6. Install brake drum and one push nut. 

7. Install wheel and lower car. Tighten wheel 
mounting nuts to 105 foot-pounds. (See CAUTION on 
Page 4-3. ) 

8. Install wheel disc and wheel shield. 


SPECIFICATIONS 


Series 

Bearing 

Length 

Diameter 

Lefthand 

Righthand 

681-2-3 

Std. Diff. 

1.564 

28.505 

34.025 

681 -2-3 

Contr. Diff. 

1.564 

27.715 

34.815 

697-698 

Std. Diff. 

1.773 

28.505 

34.025 

697-698 
Contr. Diff. 

1.773 

27.715 

34.815 


Fig. 4-44 Installing Rear Wheel Bearing 
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TORQUE SPECIFICATIONS 


Material 

No. 

Application 

Size 

Foot 

Pounds 

301-M 

Brake Backing Plate to Axle Housing Nuts . . 

7/16-14 

50* 

286-M 

Wheel Mounting Nuts . 


105* 

286-M 

Shock Absorber Lower Mounting Nut ..... 

1/2-20 

50 


*CA UTION: These fasteners are important attaching parts in that they could affect the performance of vital 
components and systems, and/or could result in major repair expense. Each must he replaced with one of the 
same part number or with an equivalent part if replacement becomes necessary. Do not use a replacement part 
of lesser quality or substitute design. Torque values must be used as specified during reassembly to assure proper 
retention of these parts. 



Fig. 4-45 Special Tools 


Key 


Key 

Tool No, 

-1 

Name 

A 

J-943 

Bearing Cup Remover 

B 

J-2619 

Slide Hammer 

c 

J-2619-4 

Adapter 

D 

J-6257 

Rear Wheel Bearing Installer 

E 

J-21579 

Rear Axle Shaft Puller 

F 

J-23389 

Axle Shaft Seal Protector 
(Standard Car) 



Tool No. 

Name | 

J-23391 

J-23399-1 

J-23399-2 

J-23399-3 

Axle Shaft Seal Protector 
(Except Std, and Eldorado) 
Axle Bearing Press Plate 

Bearing Remover (Standard Car) 
Bearing Remover(Except 

Standard Car) 
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GENERAL DESCRIPTION 


The rear axle used on 693 series cars is a straight, 
hollow tube. Fig. 4-46. The rear wheel spindles are 
pressed into and bolted to the axle tube assembly. On 
cars equipped with Track Master system, speed sensors 
are attached to each spindle and the wiring harness is 
routed through the inside of the axle, Fig. 447. 


Tapered roller bearings are used in the rear hubs. For 
diagnosis information pertaining to this type of bearing, 
refer to Fig. 440 and the corresponding text. 
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Fig. 446 Rear Wheel Disassembled - 693 
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Fig. 4-47 Rear Wheel Disassembled - 693 
With Track Master 


SERVICE INFORMATION 


The following service information pertains only to 
the Eldorado rear axle. For service procedures not given, 
refer to the forward portion of the appropriate sub¬ 
section as the procedures are the same as on other 1972 
Cadillacs. 


CA UTION: If any mispositioning, incorrect 
assembly, or failure of components in the area of 
the brake system pipes, hoses, or cylinders is 
observed f be sure to check for any brake damage 
that may have resulted from such a condition and 
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correct as required . Components that could 
damage the brake system due to mispositioning, 
incorrect assembly , or failure include the exhaust 
system, shock absorbers, springs, and suspension 
control arms. 

CAUTION: When raising rear of car, support 
vehicle weight at frame or axle or both. Never use 
control arms as contact points for hoist or jack 
stands. 

38. Rear Wheel Bearing Adjustment 

Regularly scheduled rear wheel bearing repacking is 
not required. When major brake service is being 
performed, however, it is recommended that the rear 
wheel bearings be cleaned and repacked with a high 
melting point grade 2 lithium grease. 

Adjustment of the rear wheel bearings should be 
made while revolving the wheel at least three times the 
speed of nut rotation when taking the torque readings. 

1. Check to make sure that hub is completely 
seated on wheel spindle. 

2. While rotating wheel assembly, tighten spindle 
nut to 15 foot-pounds using a torque wrench. Make cer¬ 
tain all parts are properly seated and that threads are 
free. 

3. Back off spindle nut until free and retighten 
finger tight. 

4. Install new cotter pin, or, if equipped with Track 
Master system, install retainer ring. 

(NOTE: If cotter pin or retainer ring cannot be 
installed in either of the two available holes in the 
spindle with nut in the above position, loosen spindle 
nut until installation is possible.) 

5. Peen end of cotter pin over sufficiently against 
side of nut. Cotter pin must be tight after installation. If 
it can be moved with finger, vibration may cause it to 
wear and break. If retainer ring is used, peening will not 
be necessary. 

6. If car is equipped with Track Master system, 
insert pin into end of sensor assembly using pliers and 
install insulators on each end of pin. Pin should protrude 
equally from both sides of sensor shaft. 

CAUTION: Care must be taken when installing 
pin to avoid damage to pin. 

7. Install dust cap, or, if equipped with Track 
Master system, install drive cap using three screws, 
tightening to 20 inch-pounds. 

39. Rear Hub 

a. Removal 

1. Raise rear of car and remove rear wheel. 

2. Remove rear brake drum. 

3. If equipped with Track Master system, proceed 
as follows: 

a. Remove three screws securing drive cap to hub 
and remove drive cap, Fig. 4-47. 

b. Remove retainer ring. 

c. Remove spindle nut, washer, and outer cone and 
roller assembly. 


d. Proceed to Step 5. 

4. Remove dust cap, cotter pin, spindle nut, 
washer, and oilier cone and roller assembly, Fig. 4-46. 

5. Carefully pull hub off of spindle. 

b. Installation 

1. Install rear hub on spindle, after wiping any 
accumulated grease from spindle, leaving only a light 
film. 

2. Install outer cone and roller assembly and washer 
over spindle into hub, and install spindle nut finger-tight. 

3. Install rear brake drum. 

4. Check and, if necessary, adjust rear service 
brakes. 

5. Adjust rear wheel bearing as described in Note 
38. 

6. Install dust cap, or, if equipped with Track 
Master system, install drive cap using three screws, 
tightening to 20 inch-pounds. 

7. Position wheel assembly on hub, installing wheel 
mounting nuts linger tight. 

8. Lower car. 

9. Tighten wheel mounting nuts to 105 foot¬ 
pounds. (See CAUTION on Page 4-3.) 

40. Rear Wheel Bearings and 
Grease Retainer (Fig. 4-46) 

a. Removal 

1. Remove hub assembly as described in Note 39a. 

2. Pry grease retainer from inner side of hub. 

(NOTE: The inner bearing grease retainer tool, 
Section 3, Fig. 3-33, may be used to remove the grease 
retainer.) 

3. Remove inner cone and roller assembly from 
hub. 

4. Inner and'outer bearing cups are press fitted in 
hub, and can be removed, if necessary, by driving out 
from opposite side with a brass drift. 

b. Inspection 

1. Thoroughly clean all parts in clean solvent, 

2. Check bearings for cracked separators and worn 
or pitted rollers. 

3. Check bearing races for defects, using Fig. 4-40 
as a guide. 

c. Installation 

1. If inner bearing cup was removed, drive or press 
cup, small I.D. side first, into inner side of hub, using 
Universal Handle, J-8092, and Inner Bearing Cup In¬ 
staller, J-8458. 

2. If outer bearing cup was removed, drive or press 
cup, small I.D. side first, into outer side of hub, using 
Universal Handle, J-8092, and Outer Bearing Cup In¬ 
staller, J-8849. 

3. Pack bearing cage with high melting point grade 
2 lithium grease. Use a commercial bearing packer or 
pack bearings by hand, forcing grease in at large end of 
cage until it protrudes from the small end. 

4. Install inner cone and roller assembly into inner 
side of hub. 
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5. Drive or press new grease retainer into inner side 
of hub, using Universal Handle, J-8092, screwed into a 
flat sided tool, such as J-23114. 

(NOTE: If J-23114 is used, screw Universal Handle 
into reverse side of tool.) 

6. Wipe spindle clean and apply a thin film of wheel 
bearing grease to spindle. 

7. Install rear hub as described in Note 39b. 


41. Rear Wheel Spindle (On Car) 

a. Removal 

1. Raise rear of car. 

2. Remove rear hub as described in Note 39a. 

3. Disconnect brake line fitting at wheel cylinder. 

4. Remove four nuts securing brake backing plate 
to spindle. 

5. Remove brake backing plate from wheel spindle 
and place backing plate out of the way. 

6. Start one brake backing plate to spindle nut just 
far enough to engage threads. 

7. Attach Adapter, J-2619-4, to Slide Hammer, 
J-2619, and attach Spindle Adapter J-23692 to Adapter 
J-2619-4, and install assembly on spindle. Fig. 4-48. 

(NOTE: Make sure all threads are fully seated.) 

8. Use slide hammer assembly to drive spindle from 
axle. 

9. Remove remaining spindle to backing plate bolt 
and nut and remove spindle. 

10. If car is equipped with Track Master system, dis¬ 
connect sensor wiring. 

11. Remove slide hammer assembly from spindle. 

12. If equipped with Track Master system: 

a. Disconnect sensor clamp, boot, and wires. 

b. Remove insulators and pin from end of sensor. 

c. Unscrew and remove sensor from spindle, using a 
I -5/8" open end wrench. 


b. Installation 

(NOTE: If spindle threads were damaged on re¬ 
moval, use a 3/4”-20 thread chaser to correct damage.) 

1. If car is equipped with Track Master system, 
install new sensor gasket and screw sensor into spindle, 
tightening to 20 foot-pounds. Connect sensor wires, 
boot, and clamp. 

2. Attach slide hammer assembly to new spindle, 
making sure threads are fully seated. 

3. Drive new spindle into axle until spindle is fully 
installed, Fig. 448. 

4. Install new gasket on wheel spindle. 

5. Install brake backing plate on spindle and secure 
with four attaching nuts, tightening nuts to 40 foot¬ 
pounds. 

6. Connect brake line fitting to wheel cylinder, 
tightening fitting to I \ foot-pounds. 

7. Install rear hub as described in Note 39b. 

8. Bleed brakes. 



Fig. 448 Removing and Installing Rear 
Wheel Spindle 


42. Rear Axle 

a. Removal 

1. Remove wheel shields, wheel discs, and loosen 
wheel mounting nuts. 

2. Raise car on hoist and place jack stands under 
frame side rails. 

3. Lower axle until axle is free of hoist, then raise 
hoist just enough to support weight of axle (about 
3/8"). 

4. Remove wheel mounting nuts and both wheel 
and tire assemblies. 

5. Remove rear hub assemblies as described in Note 
39a, Steps 2 through 5. 

6. Disconnect brake lines at wheel cylinders. 

7. Disconnect rubber brake hose and cap the hose 
to minimize fluid leakage. 

8. Disconnect overtravel link from bracket on rear 
axle. 

9. Deflate shock absorbers by disconnecting white 
air line at height control valve. 

10. Remove four nuts that hold brake backing plates 
to spindles and move backing plates out of way. 

11. Remove wheel spindles, following procedure of 
Note 41a, Steps 6 through 12a. 

12. Remove brake pipes from four clips securing 
pipes to axle housing. 

13. If car is equipped with Track Master system, 
remove screw and clip securing sensor cable to axle, and 
remove cable grommet and connectors through 5/8" 
hole in axle. Separate cable at grommet. 

14. Disconnect shock absorbers at lower mounts and 
position out of way. 

15. Raise axle to relieve tension on upper control 
arms and remove bolt and nut securing each upper 
control arm to axle brackets. 


WARNING: STAND CLEAR OF AXLE AS¬ 
SEMBLY WHEN PERFORMING NEXT STEP. 
SPRINGS COULD SNAP FROM THEIR SEATS. | 
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16. Carefully lower axle until spring tension is 
relieved, then remove springs by hand. 

17. Remove bolt and nut securing each lower control 
arm to its axle bracket. 

(NOTE: Axle may have to be rotated slightly to 
facilitate bolt removal.) 

18. Remove bolt securing brake line junction fitting 
to axle. 

19. Remove rubber bumpers from top of axle 
housing. 

20. Lower axle from car. 

b. Installation 

1. Install rubber bumpers on top of new axle. 

2. Secure brake pipes on axle assembly using four 
clips. 

3. Position new axle under car. 

4. If car is equipped with Track Master system, 
proceed as follows: 

a. Insert wires through either end of axle so that 
sensor connectors hang from both ends of axle and cable 
connectors align with 5/8" hole in axle. 

b. Connect wires leading from frame. 

c. Install grommet and secure with clip and screw. 

5. Install plug securing brake line junction fitting to 
axle. 

6. Raise axle only as far as necessary to insert lower 
control arms in axle brackets. Install lower arms and 
bolts and nuts but do not torque at this time. 

(NOTE: It may be necessary to rotate axle slightly 
to align bolt holes. If so, use a jack stand at front or rear 
of one of the lower control arm brackets while adjusting 
axle height with hoist.) 


7. Pivot upper control arms upward and secure 
arms temporarily in this position. 

8. Fully extend shock absorbers; then raise axle 
until shock absorbers lower mounts are aligned. How¬ 
ever, do not install shock absorbers at this time. 

9. Install spring insulators and inslall springs, index¬ 
ing as shown in Fig. 4-9. Raise axle just enough to 
compress springs slightly. 

10. Drop upper control arms into axle brackets and 
install bolts and nuts. Do not torque at this time. 

11. Position shock absorbers in lower mounts and 
install nuts. 

12. Connect white air line to superlift port of height 
control valve. 

13. Raise overtravel lever briefly to allow air into 
shock absorbers. 

14. Connect overtravel lever to axle bracket. Shock 
abosrbers w ill exhaust to residual pressure of 8-15 psi. 

15. Raise axle until weight of car is supported by 
front and rear suspensions. Remove jack stands. 

16. Torque lower control arm bolts to 100 foot¬ 
pounds, upper control arm bolts at frame to 100 foot¬ 
pounds, upper control arm bolts at axle to 75 foot¬ 
pounds, and shock absorber lower mounting nuts to 50 
foot-pounds. (See CAUTION on Page 4-3.) 

17. Connect rubber brake hose to brake pipes. 

18. Install wheel spindles as described in Note 41b, 
Steps 1 through 6. 

19. Install rear wheel hubs as described in Note 39b, 
Steps 1 through 9. 

20. Using service valve, inflate Automatic Level 
Control system to 140 psi, or maximum pressure 
available. 

21. Bleed brakes. 
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Key 

Tool No. 

Name 

Key 

Tool No. 

Name 

A 

J-2619 

Slide Hammer 

E 

J-231 14 

Grease Retainer Installer 

B 

J-2619-4 

Slide Hammer Adapter 

F 

J-8458 

Inner Bearing Cup Installer 

c 

J-23692 

Spindle Adapter 

G 

J-8849 

Outer Bearing Cup Installer 

D 

J-8092 

Universal Handle 
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GENERAL INFORMATION 


(NOTE: The following information is not appli¬ 
cable to the Eldorado.) 

The standard differential, incorporating a unitized 
carrier and housing design, Fig. 4-50, is used on all 1972 
Cadillac cars except the Eldorado, and is completely 
serviceable. The Controlled Differential gear case, using 
the same carrier and housing design, Fig. 4-86, is avail¬ 
able on all 1972 Cadillac cars except the Eldorado, and 
is serviceable only as a unit. 

This axle design utilizes two tapered roller bearings 
and a straight roller straddle bearing to support the 
pinion and provide rigidity. Adjustment of the pinion 
depth is accomplished through the use of shims at the 
pinion retainer to differential carrier connection. 

The ring gear is secured to the differential gear case 
with 12 left hand thread screws. In the event the ring 

gear or the pinion should become damaged, both must 
be replaced because they are lapped as a matched set. 

Pinion-ring gear backlash adjustment is accomplished 
through the use of a slum located to the left of the left 
side bearing. The differential bearing preload is adjusted 
by means of an adjuster nut that is retained under the 
right side bearing cap which, in addition to the shim, 
provides the correct backlash of .005 to .010 inch. 

The differential carrier has a pinion mounted flange 
for attachment of the propeller shaft. 

A bolt-on differential carrier nose bumper arm that 
extends over the rear universal joint, is used on all series 
cars except the 698 series. The arm limits the axle wind¬ 
up by contacting a bumper on the underbody. 


Controlled Differential 

The Controlled Differential gear case is serviced only 
as a complete assembly. 

The pinion depth, differential backlash and side 
bearing preload adjustments are made using the same 
procedures that are used in adjusting the standard differ¬ 
ential. 

The basic advantage of the optional Controlled 
Differential over the standard differential is that the 
major driving force is always directed to the wheel 
having the greater traction. The unit is not a positive 
lock type. It will slip before an excessive amount of 
torque is directed to one rear wheel. 

The main purpose of the Controlled Differential is to 
reduce the possibility of the car getting stuck while 
driving under slippery conditions. It also minimizes 
wheel spin and resultant drive line shock when acceler¬ 
ating on an uneven road surface. 

During normal driving and cornering, the Controlled 
Differential unit functions as a standard differential. 
When one wheel encounters a slippery surface, however, 
the Controlled Differential allows the wheel with the 
greater traction to drive the car. 

Wheelspin can occur if over-acceleration is 
attempted. However, the major driving force will still be 
directed to the wheel having the greater traction. This 
condition docs not indicate failure of the unit. 


When checking the runout of rear wheels on cars 
equipped with Controlled Differential, be sure to raise 
both rear wheels off the ground. Otherwise, the wheel in 
contact with the ground will drive when the opposite 
wheel is raised and rotated. 

Use only the special lubricant available from 
servicing parts warehouses on cars equipped with the 
Controlled Differential to assure satisfactory operation 
of the unit. Use of other types of lubricants, including 
some that are specified by their manufacturer as “for use 
in all limited slip differentials’', may cause a chatter or 
other noise . . . even when added to the factory-installed 
lubricant in small amounts. 

All service information in this section applies to the 
controlled as well as the standard differential carrier 
assemblies, unless otherwise noted. 

Differential Carrier Gear Ratios 

The differential carrier gear ratios used on the dif¬ 
ferent series cars provide maximum performance and 
economy for each series. 

The gear ratio of the rear axle assembly used on 
1972 Cadillac cars can be determined by an identi¬ 
fication number placed on the differential, as shown in 
Fig. 4-51. 

In the case of a Controlled Differential, the letter 
“G“ precedes the differential carrier identfication 
number. For example: “G-3" is a Controlled Differential 
with a gear ratio of 2.93-1. 

The gear ratios and corresponding identification 
numbers for the various series are as follows: 


Ratio 

Identification 

Number* 

2.93—1 _ 

. 3 

3.15-1 _ 

. 5 

* Letter “G” 

preceding the identification 

number indicates a Controlled Differential 


43. Differential Overhaul 


a. Preparatory Steps 

1. Position car on hoist. 

2. Remove both rear wheel shields and wheel discs. 

3. Loosen wheel mounting nuts on both rear 
wheels. 

4. Raise car on hoist and place jack stands under 
rear frame cross member. Lower axle to improve access. 

CAUTION: Never use control arms as contact 
points for hoist or jack stands. 

5. Remove rear wheel mounting nuts and both rear 
wheels. 

6. Remove push nut securing brake drum to axle 
shaft bolt. 
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Fig. 4-50 Differential Carrier and Rear Axle 
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Fig. 4-51 Gear Ratio Identification 


7. Remove brake drum. 

8. Remove four nuts that secure retainer and 
backing plate to rear axle housing. 

9. Attach Slide Hammer, J-2619, and Adapter, 
J-2619-4, to Axle Shaft Puller, J-21579. 

10. Install Axle Shaft Puller, J-21579, on studs of 
rear axle shaft flange, Fig. 4-41. 

11. Drive outward with slide hammer and remove 
axle shaft. 

(NOTE: The tapered roller unit type rear wheel 
bearing, when new, is bonded together to facilitate 
installation. If tapered roller unit bearing is used, the 
bearing may separate on axle shaft removal leaving the 
outer race in the axle housing. This is a normal condition 
and docs not indicate failure. If the bearing is to be 
replaced, make sure the old bearing outer race is 
removed from the housing before installing a new 
bearing.) 

12. Install two nuts on brake backing plate mounting 
studs to prevent backing plates from falling and 
damaging brake lines. 

CAUTION: Brake lines must not be used to 
support the backing plate and brake shoe 
assembly . 

13. Remove two attaching screws and lockwashers 
that secure differential carrier nose bumper arm and 
remove nose bumper arm. 

14. (Presence of hose clamps on rear of propeller 
shaft indicate that a field rebalancing procedure has been 
performed. To preserve balance, scribe an alignment 
mark between propeller shaft rear flange and pinion 
flange for proper orientation on re-installation.) 

Install wire or chain to support propeller shaft as 
shown in Fig. 4-25, then disconnect propeller shaft in 
the following manner. 

a. Of the four universal joint flange attaching 
screws and lockwashers, remove the two that are most 
accessible. 

b. Rotate propeller shall to gain access to re¬ 
maining two flange attaching screws and lockwashers. 



Fig. 4-52 Checking Pinion to Ring Gear Backlash 

c. Remove screws and lockwashers and allow shaft 
to rest on wire or chain. 

15. Place a drain pan under differential. 

16. Loosen 12 differential cover to carrier screws. 
Slide cover back on screws and allow lubricant to drain 
from differential. 

17. Remove 12 differential cover to carrier screws 
and remove differential cover and gasket. 

CAUTION: Take care not to damage brake lines 
and hoses now and throughout procedure. 

b. Total Preload 

1. Attach a 50 inch-pound torque wrench to the 
pinion nut using a 1-1/4" socket. 

2. Rotate pinion approximately two turns in each 
direction and record maximum reading obtained. Dis¬ 
regard torque required to begin turning pinion. 

c. Backlash Check 

1. Remove adjuster nut lock tab. 

2. Using Dial Indicator, J-8001, and Dial Indicator 
Support, J-23409, determine and record ring gear to 
pinion backlash, Fig. 4-52. If original pinion and ring 
gear set is to be used on reassembly, and mileage is 
greater than approximately 3000, it may be important 
to re-establish this exact backlash measurement on 
reassembly. 

(NOTE: Indicator button should touch the ring 
gear tooth on face of drive side at heel. Angle between 
indicator button and tooth face must be 90°. Backlash is 
measured by rocking ring gear back and forth with 
pinion securely held. Take three readings evenly spaced 
around the ring gear. The readings should all fall 
between .005" and .010" and should not vary from each 
other by more than .003" ) 

3. Remove dial indiactor and support from unit. 

d. Tooth Pattern Check 

1. Remove all but one of six pinion retainer to 
differential carrier screws. Loosen the remaining screw 
but do not remove at this time. 
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Fig. 4*53 Removing Pinion Assembly 

2. Install Guide Pins, J-23311. 

3. Attach Slide Hammer, J-2619, to Pinion Puller, 
J-23324. 

4. Attach Pinion Puller, J-23324, to pinion flange, 
Fig. 4-53. 

5. Using slide hammer, unseat pinion assembly 
from differential carrier. Fig. 4-53. Leave shim(s) in 
installed position. 

6. Remove remaining screw, and slide pinion over 
guide pins and out of differential carrier. 

7. Remove puller tools from pinion flange. 

8. Clean ring gear teeth throughly, and paint teeth 
with special yellow gear marking compound, Part No. 
1051196. 

9. Clean pinion gear teeth thoroughly and re-install 
assembly in housing using three of six screws, tightening 
to 30 foot-pounds. 

10. Turn ring gear manually one complete turn in 
each direction, using a box end wrench on the ring gear 
to case screws. During this operation, hold a rag around 
the pinion and grip firmly so that additional effort is 
required to turn ring gear. Fig. 4-54. This load assures 
clarity and accuracy of tooth pattern. 

11. Compare pattern to samples in Tooth Pattern 
( hart. Fig. 4-55, to determine whether shim change is 
required. 

e. Bench Check of Pinion Flange Runout 

1. Remove pinion assembly from housing by 
following procedure in Note 43d, Steps 1 through 7. 

2. Remove pinion shim from carrier and remove 
and discard pinion retainer O-ring. 

3. Install pinion retainer in Holding Fixture, 
J-23320, Fig. 4-56. 


MARKING COMPOUND 



Fig. 4-54 Obtaining Tooth Pattern 

4. Using a wire brush, clean pinion flange face 
thoroughly. 

(NOTE: Heavy scale may have to be cleaned with 
carbon scraper. Never use a file on any area of the 
flange. If rust cannot be removed from pinion llange 
face, replace flange. Inspect flange face for damage or 
burrs. If either of these conditions exist, flange must be 
replaced. Nicks on O.D. of flange of 1/4" or less are 
acceptable. Clean propeller shaft rear flange also, to 
facilitate re-installation.) 

5. Remove one pinion retainer screw from holding 
fixture and install Dial Indicator, J-8001, and Support, 
J-6126, so that indicator touches flange between bolt 
holes and pilot diameter at a 90° angle. Fig. 4-57. Set 
dial to zero. 

6. Rotate pinion flange one complete revolution in 
each direction and record maximum face runout reading. 

7. Attach Dial Indicator Extension, J-7057, and 
reposition dial indicator so that stem touches side of 
pinion flange pilot diameter, Fig. 4-58. 

8. Repeat Step 6 to find radial runout. Combined 
face and radial runout should not exceed .005". 

f. Pinion Disassembly 

The differential ring gear and pinion are serviced as a 
matched set. In the event that one or the other becomes 
damaged, both the ring gear and pinion must be 
replaced. 

1. Determine preload of pinion assembly using a 50 
inch-pound torque wrench and a 1-1/4" socket. Turn 
pinion two revolutions in each direction and, disre¬ 
garding torque required to begin turning pinion, record 
maximum reading. 


2. WARNING: FAILURE TO EMPLOY 
RETAINING BAG J-23320-1, AS DIRECTED IN 
THE FOLLOWING STEP AND THROUGHOUT 
PROCEDURE WILL CAUSE DAMAGE TO 
PARTS AND MAY ALSO RESULT IN SERIOUS 
PERSONAL INJURY, EVEN WITH BAG IN¬ 
STALLED, BE CERTAIN TO KEEP FEET AWAY 
FROM DIRECTLY UNDER PINION ASSEMBLY. 
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Fig. 4-56 Pinion Assembly in Holding Fixture 


Fig. 4-57 Checking Pinion Flange Face Runout 
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Fig. 4-58 Checking Pinion Flange Radial Runout 


Install Retaining Bag, J-23320-1, on Holding Fix¬ 
ture, J-23320, Fig. 4-59. 

3. Install Spacers, J-21044-5, over unthreaded holes 
in pinion flange. Fig. 4-59. 

4. Install Pinion Flange Holding Tool, J-8614-1, 
with raised side of tool against spacers. Secure holding 
tool with two 3/8-inch bolts and nuts. Fig. 4-59. 

5. Attach Torque Multiplier, J-23410, to a 1-1/4" 
socket. Attach Torque Multiplier, J-23410, to Pinion 
Flange Holding Tool, J-8614-1, with Torque Multiplier 
Link, J-23413, Fig. 4-59. 

6. Install breaker bar on torque multiplier and 
remove pinion nut and washer. Discard nut. 

7. Scribe or punch an alignment mark to align 
pinion shaft splines to pinion flange splines on 
reassembly. 



BREAKER BAR 


TORQUE 

MULTIPLIER 

J-23410 




3/8” BOLTS 


SPACERS 

J-21044-5 


PINION FLANGE 
HOLDING 
TOOL J-8614-1 


HOLDING 

FIXTURE 

J-23320 


PINION 

RETAINING 

BAG 

U-23320-1 



BREAKER BAR 


PINION FLANGE 
PULLER 
J-8614-2 


PINION FLANGE 
HOLDING 
TOOL J-8614-1 


SPACERS 

J-21044-5 


HOLDING 

FIXTURE 

J-23320 


PINION 

RETAINING 

BAG 

J-23320-1 


Fig. 4-60 Removing Pinion Flange 


8. Install Pinion Flange Puller, J-8614-2, on pinion 
flange, Fig. 4-60. This is done by screwing the puller on 
its bolt until it reaches the pointed end, then inserting 
pointed end into end of pinion shaft. Give puller a 1/8 
turn. Holding puller stationary, turn bolt until wings of 
puller fit snugly into recesses of flange holding tool. 

9. Tighten bolt until flange can be removed from 
pinion assembly, Fig. 4-60. 

(NOTE: Pinion may fall into retaining bag when 
flange is removed.) 

10. Remove puller tools from flange. 

(NOTE: If pinion did not fall into retaining bag, 
tap pinion shaft several times with a soft hammer. If this 
fails, place a block of wood on shaft and, supporting 
pinion from under retaining bag with one hand, use a 
heavy ball peen hammer to separate pinion from 
retainer.) 

11. Remove retaining bag and pinion from holding 
fixture. 


CA UTION: Be careful not to drop pinion 



Fig. 4-59 Removing ard Installing Pinion Nut 


Fig. 4-61 Removing Pinion Oil Seal 
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Fig. 4-62 Removing Pinion Inner Bearing 

12. Pry pinion oil seal from retainer, using care so as 
not to damage inner surface of retainer, Fig. 4-61. 

13. Remove outer bearing from retainer. 

14. Remove collapse spacer from pinion shaft and 
discard spacer. 

15. Install Bearing Plate, J-23399-1, on pinion and 
both halves of Bearing Puller, J-23399-2, Fig. 4-62. 

16. Position Puller Bar, J-8433-1, on top of pinion 
shaft. Then, using two Bolts, J-23399-4, attach puller 
bar to bearing plate, Fig. 4-62. 

17. Place assembly in vise, Fig. 4-62. With one hand 



Fig. 4-63 Removing Outer Bearing Outer Cup 


Fig. 4-64 Removing Inner Bearing Outer Cup 

on pinion gear teeth, tighten large center bolt on puller 
bar until pinion inner bearing is removed. 

18. Attach Universal Handle, J-8092, to Pinion 
Outer Bearing Outer Cup Remover, J-23671. 

19. Install Pinion Outer Bearing Outer Cup Remover, 
J-23671, in retainer Fig. 4-63. 

(NOTE: When installing remover, it will be neces¬ 
sary to slide one end of tool into oil passage in retainer. 
Then slide tool into position lo remove outer bearing 
cup.) 

20. Place retainer in arbor press and carefully press 
outer bearing cup from retainer. 

21. Remove Universal Handle, J-8092, from Pinion 
Outer Bearing Outer Cup Remover, J-23671, and install 
it in raised side of Pinion Inner Bearing Outer Cup 
Remover, J-23321. 

22. Turn retainer over in press and install bearing 
cup remover in retainer, Fig. 4-64. 

23. Carefully press inner bearing outer cup from 
retainer. 


g. Cleaning and Inspection of Pinion 
Assembly Components 

1. Clean all parts with cleaning solvent. 

2. Inspect all parts for nicks, wear, or cracks. Nicks 
on O.D. of flange up to 1/4” deep are acceptable. 

h. Checking Gear Case Spread and Removing 
Gear Case Assembly 

1 Install Dial Indicator, J-8001, Dial Indicator Sup¬ 
port, J-23409, and Plate, J-23409-1, as shown in Fig. 
4-65. Indicator should make firm contact with plate and 
a 90° angle with plate. Set dial indicator to zero. 

2. Loosen but do not remove mounting bolts 
securing left bearing cap to carrier. 
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Fig. 4-65 Obtaining Gear Case Spread 

(IMPORTANT: Use extreme care to avoid dis¬ 
turbing dial indicator, support, or plate when 
loosening mounting bolts,) 

3. Loosen adjuster nut, using Spanner Wrench, 
J-23398, until tension on adjuster nut is released. 

4. Record reading from dial indicator and remove 
indicator, support, and plate from carrier. 

5. Remove both bearing caps. 

6. Remove adjuster nut. 

7. Slide gear case to right to remove differential 
shim. 

8. Remove differential gear case from carrier 
housing, Fig. 4-66. 





Fig. 4-67 Position of Gear Case on Holding Fixture 

CAUTION: Use extreme care to prevent differ¬ 
ential side bearing outer cups from dropping when 
gear is removed. 

\. Gear Case Disassembly 

NOTE: When working with Controlled Differential, 
skip Parts i, j, and o of Note 43, and perform the equiv¬ 
alent procedure of Note 45. The differential ring gear 
and pinion are serviced as a matched set. In the event 
one or the other becomes damaged, both the ring gear 
and pinion must be replaced. 

1. Install Differential Case Holding Fixture 
J-23372, in vise, and position differential case on 
holding tool. Fig. 4-67. 

2. Scribe an alignment mark on differential case 
and ring gear. 

3. Loosen 12 ring gear to case screws. 

(NOTE: These screws have left hand threads.) 

4. Remove only three of the twelve screws and 
install Guide Pins, J-23316-1. 

5. Remove gear case from holding tool and place on 



Fig. 4-66 Removing and Installing Gear Case 


Fig. 4-68 Removing Ring Gear From Gear Case 
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Fig. 4-69 Removing Cross Shaft Roll Pin 


Fig. 4-71 Removing and Installing Internal Gears 


table covered with cardboard, with ring gear facing 
downward. 

6. Remove remaining nine screws. 

7. Tap on guide pins to unseat and remove ring 
gear, Fig. 4-68. 

8. Using a 1/4" diameter pin punch, remove differ¬ 
ential cross shaft roll pin, Fig. 4-69. 

9. Using a brass rod, remove differential cross shaft, 
Fig. 4-70. 

10. Rotate pinion gear until gears align with opening 
in differential, Fig. 4-71. 

11. Remove one differential pinion gear and thrust 
washer through opening in gear case. 

CAUTION: When removing differential pinion 
gear , place one hand inside differential case and 
hold side gear to prevent it from falling in case. 

12. Remove remaining differential pinion gear and 
thrust washer. 


13. Remove both side gears and thrust washers. Fig. 
4-71. 

14. Install Pilot, J-23406. on differential side 
bearing. Fig. 4-72. 

15. Install Puller Legs, J-23345-1, and Puller Bar, 
J-8433-1, on side bearing and secure assembly in vise, 
Fig. 4-72. 

16. Tighten driver bolt and remove side bearing. 

CAUTION: Side hearing and gear case will fall 
when bearing is removed. If possible, swing vise so 
that gear case is over the bench. Even a short drop 
may damage these parts. For this reason, place a 
piece of thick cardboard on bench. If these safety 
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Fig. 4-70 Removing Cross Shaft 


Fig. 4-72 Removing Deferential Side Bearings 
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Fig. 4-73 Removing and Installing Straddle Bearing 

Outer Snap Ring 

precautions cannot he followed , grip gear case 
firmly when removing side bearing . 

(IMPORTANT: When removing side bearing, be 
sure to check position of puller legs several times. 
Puller legs must remain positioned under side 
bearing inner race.) 

17. Repeat Steps 14, 15, and 16 to remove other 
side bearing. 

j. Cleaning and Inspection of Gear 
Case Assembly 

1. Wash all parts in solvent or mineral spirits. 

2. Using a soft cloth, wipe axle housing and differ¬ 
ential carrier clean. 

3. Dry all parts thoroughly, 

4. Visually inspect all parts for chips, nicks, or 
excessive wear. 



Fig. 4-75 Installing Straddle Bearing Assembly 

k. Straddle Bearing Removal 

1. Using Snap Ring Pliers, J-4646, remove straddle 
bearing outer snap ring. Fig. 4-73. 

2. Install Straddle Bearing Remover, J-23323-5, 
Fig. 4-74, centering remover on bearing. 

3. Install Driver Bolt, J-23323-2, in bearing cap 

mounting bolt hole, Fig. 4-74. 

4. Tighten driver bolt and remove straddle bearing 

assembly. 

l. Straddle Bearing Installation 

1. Attach Universal Handle, J-8092, to Bearing 
Installer, J-23322, and install straddle bearing and outer 
race assembly, Fig. 4-75. 

2. Using Snap Ring Pliers, J-4646, install outer snap 
ring to secure straddle bearing outer race in differential 
carrier, Fig. 4-73. 


m. Pinion Assembly 

1. Posilion inner bearing outer cup and Inner 



Fig. 4-74 Removing Straddle Bearing 


Fig. 4-76 Installing Inner Bearing Outer Cup 


















DIFFERENTIAL 


4-55 




Fig. 4-77 Installing Outer Bearing Outer Cup 

Bearing Outer Cup installer, J-6197, on pinion retainer. 

Using arbor press, install inner bearing outer cup into 
retainer. Fig. 4-76. 

2. Remove cup installer, and turn retainer over in 
press. 

3. Position outer bearing outer cup and Outer 
Bearing Outer Cup Installer, J-8611, on retainer. Press 
outer bearing outer cup into retainer, Fig. 4-77. 

4. Lubricate pinion outer bearing with differential 
lubricant and install outer bearing in retainer. 

5. Pack inner lip of new pinion oil seal with wheel 
bearing lubricant. 

6. Position oil seal on retainer, Fig. 4-78. Place Oil 
Seal Installer, J-23318, against seal. 

7. Carefully press oil seal into pinion retainer. 

(NOTE: When properly installed, oil seal should 
protrude approximately 1/16”.) 

8. Remove oil seal installer. 


9. Remove staking burrs on pinion shaft threads, 
using a 7/8” x 14 thread die. 

(NOTE: If thread die is not available, use of a 
triangular file is acceptable.) 

10. Apply a light coat of differential lubricant on 
pinion inner bearing. 

11. Using Bearing Installer, J-23314, and arbor press, 
install inner bearing on pinion shaft, Fig. 4-79. 

12. Remove pinion shaft from press. 

13. Install a new collapse spacer on pinion shaft. 

14. With pinion shaft and retainer on bench, insert 
pinion shaft through retainer and position pinion flange 
on shaft using alignment marks made on disassembly. 

15. Install pinion nut washer and new pinion nut and 
tighten with fingers. 

(NOTE: If flange did not slip on far enough to start 
nut and washer, tap gently with a soft hammer until nut 
can be started.) 

16. Install Spacers, i-21044-5, over unthreaded holes 
in pinion flange. 

17. Install Pinion Flange Holding Tool, J-8614-I, 
with raised side of tool against spacers. Secure holding 
tool with 3/8” bolts and nuts, Fig. 4-59. 

18. Attach Torque Multiplier, J-23410, to 1-1/4” 
socket and install on pinion nut. Attach Torque Multi¬ 
plier Link, J-23413, Fig. 4-59. 

19. Install breaker bar on torque multiplier. 

20. Tighten pinion nut only until all end play has 
been removed . 

21. Remove breaker bar, torque multiplier and link, 
holding tool, bolts, nuts, and spacers and check flange 
runout as follows: 

a. Remove one pinion retainer screw from holding 
fixture and install Dial Indicator, J-8001, and Support 
J-6126 so that stem touches flange between bolt holes 
and pilot diameter at a 90° angle, as shown in Fig. 4-57. 
Set dial to zero. 

b. Rotate pinion flange one complete revolution in 

each direction and note maximum reading obtained for 
face runout. 
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Fig. 4-78 Installing Pinion Oil Seal 


Fig. 4-79 Installing Pinion Inner Bearing 
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c. Install Dial Indicator Extension, J-7057, on dial 
indicator, and reposition indicator so that stem touches 
side of pinion flange pilot diameter, Fig. 4-58. 

d. Rotate pinion flange one complete turn in each 
direction. Note maximum radial runout. If combined 
face and radial runout is .005” or less, proceed to Step 
23. 

22. If combined runout exceeds .005”, remove and 
re-index pinion flange 90° from its original position on 
pinion shaft splines. Install pinion nut and washer until 
end play is removed and recheck runout. If runout still 
exceeds specification, remove and re-index 180° and 
check runout. If runout is still unacceptable, replace 
pinion flange and check runout of new flange. 

23. After end play is removed, and runout is within 
specification, build preload in the pinion by the fol¬ 
lowing procedure: 

a. Tighten pinion nut no more than 1/8 of a flat. 

b. Remove torque wrench, torque multiplier and 
torque multiplier link. 

c. Insert 50 inch-pound torque wrench and 1-1/4 
inch socket on pinion nut and turn two revolutions in 
each direction. If new bearings are installed, preload 
reading should be 22-30 inch-pounds. If original bearings 
are used, set preload to 5 inch-pounds more than original 
reading, but not more than 15 inch-pounds total. 

d. If reading is under these specifications, continue 
tightening, but never tighten more than 1/8 of a flat 
without checking preload. 

CAUTION: After end play has been removed , 
preload will build very> quickly . If the preload 
specification is exceeded, it will be necessary to 
disassemble the pinion again, and install another 
new collapse spacer. Never back off pinion nut to 
gain the proper preload. 

24. After proper preload reading is obtained, remove 
all tools from pinion assembly and stake pinion shaft 
into pinion nut. 

n. Installation of Pinion Assembly 

1. Install original shim(s) over guide pins in differ¬ 
ential carrier. 

2. Using differential lubricant, Part No. 1050189, 
lubricate a new O-ring and install O-ring on pinion 
retainer. 

3. Slide pinion assembly over guide pins and into 
differential carrier. 

4. Install three pinion retainer to differential carrier 
screws finger tight. 

5. Remove guide pins and install remaining three 
screws. Tighten all six screws alternately to 30 foot¬ 
pounds. 

o. Assembly of Gear Case 

1. Apply a light coat of differential lubricant, Part 
No. 1050189, to all differential gears. 

2. Install one side gear and thrust washer in gear 
case, Fig. 4-71. 

3. Install remaining side gear and thrust washer, 
Fig. 4-71. 

(NOTE: Hold gear and thrust washer in installed 
position.) 



Fig. 4-80 Aligning Internal Gears and Thrust Washers 


4. Install one pinion gear and thrust washer in each 
gear case opening, Fig. 4-71. 

5. Rotate differential pinion gears and thrust 
washers so that cross shaft holes align with cross shaft 
opening in gear case, Fig. 4-70. 

6. Slide Side Gear Aligning Pin, J-23310, through 

differential gears and thrust washers to align gears and 
washers, Fig. 4-80. 

7. Install differential cross shaft and align hole in 
cross shaft with roll pin hole in differential gear case. 
Fig. 4-81. 

8. Install roll pin on counterbore side of roll pin 
opening with a 1/4” diameter punch until top of roll pin 
aligns with bottom of counterbore. 

9. Install Guide Pins, J-23316-1, in ring gear. 

10. Using alignment marks made on disassembly, 
align ring gear with gear case and position ring gear on 
case. 

11. Install nine ring gear to differential gear case 
screws finger tight. 

(NOTE: These screws have left hand threads.) 

12. Using a soft mallet, tap ring gear down onto gear 
case. 



Fig. 4-81 Installing Cross Shaft 
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Fig. 4-82 Installing Side Bearings 

13. Remove guide pins and install remaining three 
screws. 

14. Install differential gear case on Holding Fixture 
J-23372, Fig. 4-67. 

15. Alternate tightening ring gear screws to 85 foot¬ 
pounds. 

16. Position one side bearing and Side Bearing 
Installer, J-23317, on gear case. Fig. 4-82. 

17. Use arbor press to install side bearing. 

18. Repeat Steps 16 and 17 to install remaining side 
bearing. 


p. Gear Case Installation 

1. Install bearing cups on differential side bearings. 
Cups will have to be held in place when installing gear 
case into carrier. Fig. 4-66. 

(NOTH: Make sure wider bearing cup is installed in 
differential left side bearing, which is the shim side of 
the unit.) 

2. Install gear case assembly into differential 
carrier. 

3. Install differential case adjuster nut, Fig. 4-83. 

CAUTION: Make sure adjuster nut threads are 
properly aligned with threads in differential 
carrier ; 

4. Install right side bearing cap and install two cap 
mounting screws. Do not tighten bolts at this time. 

5. Align bearing cap threads with adjuster nut 
threads by pulling cap straight back on mounting screws 
and then gently pushing cap forward and into position. 

(NOTE: Bearing cap and adjuster nut threads are 
properly aligned when bearing cap and carrier shoulder 
are flush. Adjuster nut should turn freely.) 

6. Tighten bearing cap mounting screws to 50 foot¬ 
pounds. 


Fig. 4-83 Installing Adjuster Nut 



7. Slide differential gear case to extreme right so 
that ring gear and pinion gear teeth are fully engaged. 

8. Slide left side bearing and cup to right and insert 
original side bearing shim, with beveled side of shim to 
left, Fig. 4-84. 

9. Tighten adjuster nut by hand until it makes 
contact with right side bearing. 

10. Install left bearing cap and tighten mounting 
screws with fingers. 

11. Obtain proper case spread by the following 
procedure: 

a. Install Dial Indicator, J-8001, and Tools 
J-23409-1 and J-23409-2 on differential carrier, Fig. 
4-65. 



DIFFERENTIAL SHIM 


Fig. 4-84 Installing Side Bearing Shim 
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b. Position button on indicator so that it rests 
against inside face of Plate, J-23409-2, then set dial to 
zero. 

c. Using Spanner Wrench, J-23398, tighten adjuster 
nut until reading of .003" to .004" is obtained. Rotate 
ring gear at least one complete revolution. If case spread 
reading has fallen, resume tightening adjuster nut until 
reading of .003" to .004" is obtained. Rotate and 
tighten as necessary until continuous reading within 
these specifications is attained. 

(NOTE: Do not hit or bump dial indicator during 
this step. If indicator is disturbed in any way, adjuster 
nut must be backed off and procedure must be 
repeated.) 

12. Tighten left bearing cap mounting bolts to 50 
foot-pounds. 

13. Reposition dial indicator and check ring gear to 
pinion backlash, Note 43c, Step 2, and Fig. 4-52. 


If it is necessary to change pinion shim, the backlash 
should be rechecked as in Note 43c, Step 2. The final 
tooth contact pattern should be checked after backlash, 
pinion preload, and case spread have been set. 

15. Install lock tab on adjuster nut. Tighten to 18 
foot-pounds. 

16. Using a new differential carrier cover gasket, 
position brake line clamp, gasket, and differential cover 
on carrier and install 12 screws. Tighten screws to 30 
foot-pounds. 

q. Completion of Rear Axle Assembly 

1. Install axle shafts as described in Note 37d. 

2. Install differential carrier nose bumper arm with 
two screws and lockwashers. Tighten to 50 foot-pounds. 

3. Install propeller shaft and remove propeller shaft 
support chain. 

4. Refill rear axle to correct level with rear axle 
lubricant, Part No. 1050189. 


(IMPORTANT: Original backlash reading must 
be duplicated on any ring and pinion gear set that 
has been in use more than approximately 3000 
miles. Backlash of from .005" to .010" should be 
obtained on lower mileage gear sets. If reading is 
too high, increase shim size. If reading is too low, 
decrease shim size. A .002" shim change will 
generally change backlash by .001". Recheck 
backlash after each shim change. If variation 
between three backlash readings evenly spaced 
around the ring gear exceeds .003", correct this 
condition by following procedure of Note 44 
before proceeding to Step 14.) 

14. Paint all ring gear teeth with special yellow gear 
marking compound. Obtain tooth pattern by rotating 
ring gear at least one revolution in each direction, using a 
box end wrench on the ring gear screws. Put a load on 
the pinion assembly during this operation by wrapping a 
shop cloth around pinion flange and holding cloth 
tightly. Compare pattern with samples, Fig. 4-55. 

(NOTE: The Tooth Pattern Chart is designed to 
show the perfect tooth contact pattern and the mini¬ 
mum allowable distances between the pattern obtained 
and the four edges of each tooth. Patterns of both drive 
and coast sides of gear teeth must fall within the areas 
indicated. If either drive or coast pattern falls closer to 
an edge than any of the samples, pinion shim change is 
required.) 

An increase in the thickness of the pinion shim 
moves the drive side pattern from the root of the toe 
toward the top of the heel; the coast pattern moves from 
the root of the heel toward the top of the toe. A 
decrease in the thickness of the pinion shim moves the 
drive side pattern from the top of the heel toward the 
root of the toe; the coast pattern moves from the top of 
the toe toward the root of the heel. 

Although 21 different size shims are used in produc¬ 
tion, only three sizes are provided for service use: .010", 
.007", and ,006". Used in various combinations, these 
three sizes are sufficient to provide any required thick¬ 
ness for correct tooth contact pattern. Consult the shim 
chart on Page 4-62 for a list of combinations. 


(NOTE: Fluid level is correct when even with lower 
lip of the filler hole.) 

5. Install differential filler plug, tightening to 25 
foot-pounds. 

6. Install brake drums and bleed brakes. 

7. Install both rear wheels. Snug wheel mounting 
nuts. 

8. Lower car. 

9. Tighten wheel mounting nuts to 105 foot¬ 
pounds. (See CAUTION on Page 4-3.) 

10. Install wheel discs and wheel shields. 


44. Correction of Excessive 
Backlash Variance 


1. Remove gear case assembly from carrier housing. 

2. Remove ring gear from gear case. Check for any 
dirt or foreign particle that may have been trapped 
between ring gear and carrier. This is the most likely 
cause of backlash variance. Surface between ring gear 
and carrier must be absolutely clean. 

3. Replace gear case in housing without ring gear. 
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Fig. 4-85 Checking Gear Case Runout 
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Fig. 4-86 Controlled Differential - Disassembled 


Use dial indicator to check runout of gear case. Fig. 
4-85. If runout exceeds .003", replace gear case. 

4. If gear case runout is less than .003", replace ring 
gear and pinion gear. 

(NOTE: If backlash variance is only slightly above 
specification, .0035" for example, and gear case runout 
accounts for only part of the total, for instance .002", 
re-index ring gear 180° from its original position on gear 
case and test backlash variance. If this is still greater than 
.003", re-index ring gear another 90° and test again for 
backlash variance.) 

45. Controlled Differential (Fig. 4-86) 

The Controlled Differential assembly is serviced only 
as a unit. Disassembly of the Controlled Differential is 
intended only for cleaning and inspection of the gear 
case and its components in the event of a bearing or gear 
set failure. If any of the parts show signs of excessive 
scoring, pitting, or wear, the entire unit must be 
replaced. 

(IMPORTANT: When disassembling the Con¬ 
trolled Differential gear case, lay the parts out in 
the order in which they are removed from the gear 
case. This is necessary, as the parts are installed as 
matched sets at time of original assembly .) 


a. Disassembly 

1. Secure one axle shaft in a vise with splined end 
of shaft extending three inches above top of vise. 

2. Insert gear case on axle shaft. 

3. Install Pilot, J-23406, in differential case side 
bearing, Fig. 4-87. 

4. Using Bearing Puller, J-22888-1, remove differ¬ 
ential case side bearing, Fig. 4-87. 



Fig. 4-87 Removing Side Bearings (Controlled) 
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5. Turn gear case over and fit it into axle shaft 
splines and repeat Steps 3 and 4 to remove other side 
bearing. 

6. Scribe an alignment mark on differential gear 
case and ring gear. 

7. Loosen 12 ring gear to case screws. 

(NOTE: These screws have left hand threads.) 

8. Remove only three of the 12 screws and install 
Guide Pins, .1-23316-1. 

9. Remove gear case from axle shaft and place on 

table covered with cardboard, with ring gear facing 
downward. 

10. Remove remaining nine screws. 

11. Tap on guide pins to unseat and remove ring 
gear. 

12. Insert gear case on axle shaft with right half of 
gear case on splines of axle shaft. 


WARNING: THE CONTROLLED DIFFER¬ 
ENTIAL GEAR CASE IS SPRING LOADED. DO 
NOT REMOVE SCREWS UNTIL CASE HALVES 
SEPARATE. 


13. Alternately loosen eight screws securing differ¬ 
ential gear case halves until case halves separate. 

14. Alter case halves separate, remove all eight 
screws. 

15. Remove left case half. 

CAUTION: Left side gear and cone clutch may 
stick in left half of gear case. Use care when 
removing left half of gear case to prevent cone 
clutch and side gear from falling. 

16. Using a thin bladed screwdriver, remove left side 
gear from cone dutch, Fig. 4-88. 

17. Remove upper spring retainer from unit, Fig. 
4-89. 

18. Lift cross shaft to unseat shaft from lock pin, 
and remove cross shaft, pinion gears, and pinion gear 
thrust washers, Fig. 4-70. 

19. Remove differential cross shaft lock pin. 

20. Remove four springs. 

21. Remove lower spring retainer. 

22. Remove remaining cone clutch and side gear 
from right gear case half. 

23. Using a thin bladed screwdriver, remove side gear 
from cone clutch, Fig. 4-88. 



Fig. 4-88 Separating Side Gear and Cone Clutch 


b. Cleaning and Inspection 

1. Make certain all parts are absolutely clean and 

dry. 

CAUTION: When cleaning Controlled Differ¬ 
ential components ; use petroleum base solvents 
only. DO NOT use solvents containing chlorine or 
active sulfur ; as they will contaminate clutch 
surfaces and cause chatter. If any parts are exces¬ 
sively scored, nicked , pitted , or worn , the entire 
unit must be replaced . The components of the 
Controlled Differential are individually matched 
and comprise a set. 

2. Inspect pinion and side gears, brake cone surface, 
and cone scat in case. The cone seat in case should be 
smooth and free of excessive scoring. Slight grooves or 
scratches, indicating passage of foreign material, are per¬ 
missible and normal. Check the ends of cone for 
indications of bottoming in the case. If bottoming is 
evidenced, replace the complete gear case assembly. The 
land surface on the heavy spirals of the cone will 
duplicate case surface conditions. 

c. Assembly 

(NOTE: All parts must he assembled in their origi¬ 
nal position.) 

1. Lubricate all parts with differential lubricant. 

2. Secure right axle shaft in a vise with splined end 
extending three inches above vise. 

3. Place right half of gear case on axle shaft. 

4. Install right cone clutch over axle shaft and into 
right half of gear case. 

5. Install right side gear over axle shaft and into 
right cone clutch. 

6. Install inner spring retainer and springs in right 
half of gear case with the tab on retainer opposite 
opening in gear case. Fig. 4-89. 
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Fig. 4-89 Removing and Installing Upper Spring 

Retainer 
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Fig. 4-90 Removing and Installing Pinion Gears, 
Cross Shaft, and Thrust Washers 

(NOTE: After spring retainer and springs are in¬ 
stalled, check to make sure springs are properly seated 
on spring retainer seats.) 

, 7. Install pinion gears and thrust washers on cross 

shaft. 

8. Install cross shaft lock pin in hole in right half of 
gear case. 

9. Install cross shaft, pinion gears, and thrust 
washers in right half of gear case, Fig. 4-90. 

(NOTE: Make sure cross shaft is properly seated on 
lock pin.) 



Fig. 4-91 Tightening Gear Case Screws (Controlled) 


20. Using alignment marks made on disassembly, 
align ring gear case and position ring gear on case. 

21. Install nine ring gear to differential gear case 
screws finger tight. 

(NOTE: These screws have left hand threads.) 

22. Using a soft mallet, tap ring gear down onto gear 
case. 

23. Remove guide pins and install remaining three 
screws. 

24. Install gear case on axle shaft with ring gear 
facing downward. 

25. Alternate tightening ring gear screws to 85 foot¬ 
pounds. 

26. Remove gear case from axle shaft. 

27. Position bearing and Side Bearing Installer, 
J-23317, and using arbor press, install side bearing 
on gear case. Fig. 4-92. 

28. Repeat Step 27 to install remaining side bearing. 


10. Install upper spring retainer with tab on retainer 
opposite opening in gear case and aligned with tab on 
other retainer, Fig. 4-89. 

(NOTE: After retainer is installed, check to make 
sure that spring seats on retainer are centered in the 
springs.) 

11. Position left side gear on upper spring retainer. 

12. Install left cone clutch on left side gear, making 
sure splines in cone clutch align with splines in left side 
gear. 

13. Position left half of gear case on right half. 

14. Install eight gear case screws Finger tight. 

15. Install left axle shaft in gear case to align splines 
in left cone clutch with splines in left side gear. 

16. Leaving left axle shaft in place, alternate 
tightening gear case screws to 30 foot-pounds, Fig. 4-91. 

17. Remove left axle shaft from gear case. 

(NOTE: It may be necessary to tap on axle shaft 
with a soft mallet to permit removal of shaft from gear 
case.) 

18. Remove gear case from axle shaft secured in vise. 

19. Install Guide Pins, J-23316-1, in ring gear. 



Fig. 4-92 Installing Differential Side Bearings 

(Controlled) 
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46. Checking Pinion Flange Runout- 
On Car 

1. Position car on hoist so that rear wheels are free 
to rotate when car is raised. 

2. Install chain to support propeller shaft, Fig. 
4-25, and remove propeller shaft from pinion flange. 

3. Using a wire brush, clean pinion flange face and 
propeller shaft rear flange pilot thoroughly. 

4. Remove one pinion retainer screw and install 
Dial Indicator, J-8001, and Support, J-6126, so that 
stem touches flange face between mounting bolt holes 
and pilot diameter, Fig. 4-57. Set dial to zero. 

5. Rotate pinion flange by rotating rear wheel one 
complete revolution and note maximum face runout 
reading. 

6. Install Dial Indicator Extension, J-7057, on dial 
indicator, and reposition indicator so that stem touches 
side of pinion flange pilot diameter, Fig. 4-58. 

7. Repeat Step 5 to find radial runout. Combined 
face and radial runout should not exceed .005”. Remove 
dial indicator apparatus and install pinion retainer screw. 

8. If runout is satisfactory, re-attach propeller 
shaft, remove propeller shaft support chain, and lower 
car. 

9. If combined runout is not within specification, 


perform the following procedure in exact sequence: 

a. Remove two attaching screws and lockwashers 
that secure differential carrier nose bumper arm and 
remove nose bumper arm. 

b. Place a drain pan under differential to catch 
lubricant. 

c. Remove pinion assembly from differential 
housing, Note 43d, Steps 1 through 7. 

d. Remove and discard pinion retainer O-ring. 

e. Partially disassemble pinion assembly as de¬ 
scribed in Note 43f, Steps 2 through 11. 

f. Remove collapse spacer and install a new 
collapse spacer on pinion shaft. 

g. Re-index pinion flange 90° using alignment mark 
made on disassembly. 

h. Reassemble pinion, following Note 43m Step 9, 
and Steps 14 through 24. 

i. Install pinion assembly. Note 43n, and check 
runout. 

j. Install differential housing nose bumper arm 
with two screws and lockwashers. Tighten screws to 50 
foot-pounds. 

k. Install propeller shaft and remove propeller shaft 
support chain. 

l. Lower car. 


SPECIFICATIONS 


Pinion Flange Combined Face and Radial Runout 

Gear Case Spread ..... 

Pinion Bearing Preload 

Used Bearings . 


New Bearings . 

Ring Gear to Pinion Backlash 

Vehicle Mileage Less than 3000 . 

Vehicle Mileage Greater than 3000 


...005” 

.003” - .004” 

5 inch-pounds higher than reading 
found on disassembly, but no 
higher than 15 inch-pounds total. 
. 22—30 Inch-Pounds 

.005”- .010” 

. Re-establish Reading 

Found on Disassembly 


SHIM CHART 

PINION SHIM COMBINATIONS 


Prod. 

Size 

Service Sizes 

Prod. 

Size 

Service Sizes 

.010 

.007 

.006 

.010 

.007 

.006 

.016 

1 


1 

.027 

2 

1 


.017 

1 

1 


.028 

1 


3 ’ 

.018 



3 

.029 

1 

t; i 

2 

.019 


1 

2 

.030 

3 



.020 

2 



.031 

1 

3 


1 ,021 


3 


.032 

2 


2 

.022 

1 


2 

.033 

2 

1 

1 

.023 

i 

1 

i ] 

.034 

2 

2 


.024 

i 

2 


.035 

1 

1 

3 ' 

.025 


1 

3 

.036 

3 


1 

.026 

1_ i 

2 


1 
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SIDE BEARING SHIMS 


Size 

Color 

No. of 
Stripes 

Size 1 

Color 

No. of 
Stripes 

.1015 

Yellow 

1 

.1185 

White 

3 

.1025 

Yellow 

7 

.1195 

White 

4 

.1035 

Yellow 

3 

.1205 

White 

5 

.1045 

Yellow 

4 

.1215 

Green 

l 

.1055 

Yellow 

5 

.1225 

Green 

2 

.1065 

Orange 

1 

.1235 

Green 

3 

.1075 

Orange 

| 2 

.1245 

Green 

4 

1 .1085 

Orange 

3 

.1255 

Green 

1 5 

.1095 

Orange 

4 

.1265 

Pink 

1 

.1105 

Orange 

5 

.1275 

Pink 

o 

.ins 

Blue 

1 

.1285 

Pink 

3 

.1125 

Blue 

2 

.1295 

Pink 

4 i 

.1135 

Blue 

3 

.1305 

Pink 

5 

.1145 

Blue 

4 

j .1315 

Black 

1 j 

.1155 

Blue 

5 

.1325 

Black 

o 

.1165 

White 

1 

.1335 

Black 

3 

.1175 

White 

2 

.1345 

Black 

4 


TORQUE SPECIFICATIONS 


Material 

No. 

Application 

Size 

Foot- 

Pounds 

300-M 

Bearing Cap Bolts. 

7/16-14 

50 

300-M 

Ring Gear-to-Gear Case Bolts. 

7/16-20 

85 

280-M 

Pinion Retainer-to-Carrier .. 

3/8-16 

30 

300-M 

Gear Case Bolts (Controlled). 

5/16-18 

30 

Special 

Carrier Rear Cover Screws. 

5/16-18 

30 

275-M 

Adjuster Nut Lock Tab Screw (Screw and Washer Assembly). 

5/16—18 

18 

286-M 

Pinion Nut . 

7/8-14 

See Pinion 
Assembly 

300-M 

Differential Carrier Nose Bumper Arm. 

7/16-14 

50 

300-M 

Pinion Flange to Universal Joint Flange Attaching Screws . . . 

7/16-20 

70* 

(NOTE: Refer to back of Manual, Page 16-1, for bolt and nut markings, and steel classifications.) 



*CAUTION: These fasteners are important attaching parts in that they could affect the performance of vital 
components and systems , and/or could result in major repair expense. Each must be replaced with one of the 
same part number or with an equivalent part if replacement becomes necessary. Do not use a replacement part 
of lesser quality or substitute design Torque values must be used as specified during reassembly to assure 
proper retention of these parts . 
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THEORY OF OPERATION 


(NOTE: For information pertaining specifically to 
the Eldorado brake system, refer to the later portion of 
this section.) 

The braking system consists of power-assisted, 
hydraulically-operated front and rear service brakes and 
a foot-operated, vacuum-released parking brake that ap¬ 
plies the brake shoes at the rear wheels through mechan¬ 
ical linkage. 

Single piston sliding caliper front disc brakes and 
rear drum brakes are installed on all cars. 

Single Piston Sliding Caliper Front 
Disc Brakes (Fig. 5-1) 

The major components of the single piston sliding 
caliper front disc brake mechanism are the hub and disc 
assembly, the caliper assembly, the shoe and lining as¬ 
semblies and the splash shield. The hydraulic system also 
utilizes a combination valve, 

a. Hub and Disc Assembly 

The cast iron disc is fully ventilated with 40 cooling 
fins cast integrally between the machined braking sur¬ 
faces. When the wheel is in motion, the rotation of the 
disc fins increases the air circulation for more efficient 
cooling of the unit. This disc is protected from cross-car 
splash by a shield on the inboard side. The disc is 
grooved on both sides to decrease brake noise. 



PISTON SEAL 


HOUSING RETAINER 
BOLT 


STEERING KNUCKLE 

INNER BUSHING 
SLEEVE 

CALIPER 
INLET 


BLEEDER 

OUTLET 

CALIPER. 

HOUSING 

PISTON 


INNER LINING 
HOLDING SPRING 

DISC 


OUTER BUSHING 


DUST BOOT 


SHOE AND 

LINING 

ASSEMBLIES 


b. Caliper Assembly 

The caliper provides a means of applying the shoe 
and lining assemblies to the disc. It is hydraulically con¬ 
nected to the system by a tube and flexible hose leading 
from the combination valve to each caliper inlet port. It 
is mounted to the integral steering knuckle by two hous¬ 
ing retainer bolts, two sleeves and four rubber bushings. 
An inner caliper bushing is installed between each sleeve 
and groove in the housing, and an outer caliper bushing 
is installed between each bolt and groove in the housing. 
Inner and outer shoes and lining assemblies are posi¬ 
tioned on the caliper so they straddle the disc. 

The one-piece caliper housing is an iron casting that 
is bored for a single 2-15/16 inch piston and counter- 
bored for a dust boot. A canted groove machined in the 
cylinder bore accepts a square cut seal that provides a 
hydraulic seal between the piston and cylinder wall. 

The piston is grooved to accept the molded rubber 
dust boot that provides protection from contamination 
of the piston and cylinder wall. The boot inner diameter 
seats on a groove in the piston and the outer diameter is 
secured to the caliper housing counterbore by a metal 
ring retainer that is molded in the boot. 

When the brake pedal is depressed, hydraulic pres¬ 
sure is exerted within the housing bore equally in all 
directions. In the single piston mechanism, hydraulic 
pressure acts on two surfaces causing them to move. 

The first is the piston: the second is in the opposite 
direction against the bottom of the caliper housing bore. 
Since the area of the piston and bottom of the caliper 
bore are equal, equal forces are developed. 

Hydraulic force in the bore is exerted against the 
piston and is transmitted to the inner brake shoe and 
lining assembly and the inner surface of the disc. 

The disc is laterally stationary in relation to the 
steering knuckle. At the same time, an equal hydraulic 
force presses against the bottom of the bore of the cali¬ 
per housing. This tends to pull the caliper assembly in¬ 
board, sliding on the two pins. The outer lining, which 
rests on the caliper housing, then applies a force on the 
outer surface of the disc and together the two linings 
brake the car. 
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Fig. 5-1 Caliper Cut-Away View 


Fig. 5-2 Brake Combination Valve 
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c. Brake Combination Valve (Fig. 5-2) 

The combination valve is located on the frame side 
rail extension at the left side of the car. It is connected 
to the master cylinder by two lines. Two rear lines lead 
to the caliper assemblies and the front line leading to the 
rear wheel cylinders. The combination valve incorporates 
three functions as follows: 

1. The metering valve (rear portion) incorporates 
lines leading to the caliper assemblies. The metering 
valve section delays the application of the disc brakes 
until the rear brakes are applied to provide a balanced 
braking during mild stops. 

2. The pressure differential section monitors the 
front and rear brake systems to measure any difference 
in pressure. If a sufficient pressure differential exists be¬ 
tween the systems (100-300 psi), an electrical ground is 
made energizing the BRAKE tell tale on the right side of 
the instrument cluster if the ignition switch is on. This 
light is also energized during engine cranking for bulb 
and circuit checking purposes. 

3. The proportioning valve section limits fluid pres¬ 
sure to the rear wheels at high pressures to provide bal¬ 
anced braking during hard stops. 

(NOTE: The brake combination valve on 697 and 
698 series does not include the proportioning valve sec¬ 
tion.) 

If a leak occurs in the front system, the pressure 
differential piston is positioned to allow full line pres¬ 
sure to be transmitted through a bypass channel to the 
rear wheel cylinders even at high pressures. 

Rear Drum Brakes 

The rear drum brake system consists of brake shoes 
(two per wheel) with riveted composition linings acting 
on cast iron-steel brake drums. The linings are forced 
against the drums by hydraulic pressure for normal brak¬ 
ing and by a foot lever, through a mechanical linkage to 
the brake shoes, for the parking brake. 

The wheel cylinder pistons are made of lubricant- 
impregnated sintered iron to resist corrosion and stick¬ 
ing. A metal expander is used in each piston cup to 
reduce the possibility of air entering the system during 
the application and release of the service brake. 

The brake linings are positioned in relation to the 
brake drums by a stationary non-adjustable anchor on 
each brake assembly and self-adjusting shoe mechanism. 
This mechanism and the precision-located anchor insure 
correct lining-to-drum clearances at all times. 

The automatic adjusters can engage when the brakes 
are applied while the car is moving rearward with light 
pedal application, or after an uphill stop. Adjustment 
actually occurs only when there is excessive clearance 
between the lining and the drum. 

The star wheel adjuster assemblies incorporate spring 
steel thrust washers between the adjusting screw and the 
adjuster end cap. These washers provide a spring- 
cushioned contact between the primary and secondary 
brake shoe, thereby absorbing vibrations that could 
cause squeak when the brakes are applied. 

The brake linings are riveted to the shoes. The pri¬ 
mary linings are grooved at the center to permit dissipa¬ 


tion of heat from the surface of the brake drum, re¬ 
sulting in better brake performance and longer lining 
life. 

Finned, cast iron-steel brake drums are used on the 
rear wheels to provide maximum cooling. 

The parking brake pedal assembly is mounted on the 
cowl to the left of the service brake pedal. The parking 
brake will release automatically when the transmission 
selector lever is moved into any drive position with the 
engine running. It will not release automatically, how¬ 
ever, with the engine running and the selector lever in 
Neutral or Park, or in any position with the engine off. 
A manual release lever, located on the inboard side of 
the parking brake assembly, may be used if the auto¬ 
matic release is inoperative or if manual release is desired 
at any time. 

The parking brake automatic release mechanism is 
operated by a vacuum diaphragm assembly. When the 
transmission selector lever is moved into any drive posi¬ 
tion with the engine running, a vacuum valve in the neu¬ 
tral switch opens, evacuating air from the diaphragm as¬ 
sembly, which in turn disengages the locking mechanism, 
permitting the parking brake pedal to return to its re¬ 
leased position by spring action. 

Tandem Diaphragm Power Brake Unit 

The power brake unit used on all cars consists of a 
tandem diaphragm vacuum power section and a dual 
hydraulic master cylinder. 

The master cylinder is designed so that the front and 
rear service brakes have separate hydraulic systems. The 
tront section ot the master cylinder provides fluid for 
the front brakes, while the rear section provides fluid for 
the rear brakes. Should a leak occur in the front hydrau¬ 
lic system, the rear brake system will still function. Like¬ 
wise, if the rear hydraulic system should develop a leak, 
then the front system would still function. Increased 
brake pedal travel and an instrument panel brake light 
warns the driver that such a condition may have oc¬ 
curred. 

The hydraulic unit is completely sealed from the at¬ 
mosphere by rubber seals in the master cylinder reser¬ 
voir. Atmospheric pressure acts on one side of the dia¬ 
phragm type seal and reservoir fluid pressure on the 
other side. This arrangement permits the seal to follow 
the level ol the brake fluid and prevents moisture ab¬ 
sorption or dust contamination. 

The tandem diaphragm vacuum power unit has a vac¬ 
uum power chamber that consists of a front and rear 
shell, a housing divider, front and rear diaphragm and 
plate assemblies, a hydraulic push rod, and a diaphragm 
return spring, Fig. 5-3. 

The unit operates so that the two diaphragm and 
plate assemblies utilize the differential pressure created 
by engine intake manifold vacuum and atmospheric pres¬ 
sure to assist the hydraulic push rod. 

There are several differences between the tandem 
unit used on 693 series as compared to that used on 
other models. Therefore, these two units should not be 
interchanged. 

The 693 unit utilizes a shorter push rod and specific 
calibration. 
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Fig. 5-3 Tandem 

Brake Stoplight Switch 

The brake stoplight switch is mounted on a flange on 
the brake pedal support bracket below the instrument 
panel. When the brake pedal is depressed, the spring 
loaded switch plunger follows the brake pedal arm 
downward until the switch is in the “on’ 1 position. When 
the brakes are released, the arm returns the switch 
plunger to the “off’ position. 


Diaphragm Power Unit 

Brake Fluid 

It is recommended that Part Number 546 4831 
Super Heavy Duty Brake Fluid or equivalent fluids meet¬ 
ing SAF J-1703 specifications be used in Cadillac brake 
systems. 

Brake fluid should always be stored in closed con¬ 
tainers, as it will absorb moisture from the atmosphere. 
Moisture contamination of brake fluid causes the boiling 
point of the fluid to be lowered. 


DIAGNOSIS 


1. Testing Brake System 

a. Vacuum Power Section 

1. Attach one end of spare windshield washer pump 
inlet hose to the port nearest the shut-of f valve of Leak 
Testing Tool, J-23108, Fig. 5-4. 

2. Disconnect power brake hose from vacuum fit¬ 
ting at base of carburetor and attach the other end of 
the windshield washer pump inlet hose to this fitting. A 
small amount of silicone lubricant will facilitate installa¬ 
tion, Fig. 54. 

3. Connect the power brake hose to other port of 
the tester and secure with hose clamp. Fig. 54. 


4. Run engine at idle for approximately 1/2 min¬ 
ute. 

5. Turn off shut-off valve on tee, 

6. Note vacuum gage reading, 

7. Apply brakes with estimated 20-30 pounds force 
(the effort required for a moderate stop). While holding 
pedal force as constant as possible, note vacuum gage 
reading immediately after applying brake and one-half 
minute later. 

a. Immediate reading should not be more than six 
inches of mercury less than initial reading taken after 
closing shut-off valve. Any release of the brake pedal will 
increase the reading. Subsequent drop in vacuum reading 
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Fig. 5-4 Vacuum Leakage Test 

while holding brakes applied should not exceed two 
inches of mercury per 1/2 minute. If vacuum leak ex¬ 
ceeds specification, power unit must be serviced. 

b. Master Cylinder Section 

(NOTE: These tests will not determine all master 
cylinder malfunctions. Use the diagnosis chart to help 
isolate the problem if it is not resolved by these tests.) 

t. Check for a cracked master cylinder casting or 
brake fluid around master cylinder. 

Leaks are indicated only if there is at least a drop of 
fluid. A damp condition is not abnormal. 

2. Rapidly depress brake pedal. A geyser should be 
seen at front reservoir as the brake pedal is rapidly de¬ 
pressed. 

a. If system fails this test, check for a binding pedal 
linkage and incorrect push rod adjustment. If both of 
these are satisfactory, disassemble the master cylinder 
and check for swollen or elongated primary piston 
seal(s). Also see Note 3. 

c. Brake Leaks 

I. With engine running at idle and transmission in 
Neutral, depress brake pedal and hold foot pressure on 
pedal. If pedal gradually falls away under foot pressure, 
hydraulic system is leaking. 

(NOTE: Hydraulic system may be leaking inter¬ 
nally as well as externally. See part b, Steps 1 and 2, 
Also system may appear to pass this test but still have 
slight leakage.) 

d. Excessive Pedal Travel 

1. On cars equipped with Tilt and Telescope steer¬ 
ing column, place wheel in third position from top. 

2. Hook end of tape over top edge of brake pedal 
pad, at approximately the center of the pad. 

3. Unreel tape to rim of steering wheel, Fig. 5-5. 

4. Place thumbnail at edge of wheel and take a 
reading of the extended length. 

5. While holding tape, and with engine idling, press 
pedal with estimated 20-30 pounds force (the effort re¬ 



Fig. 5-5 Checking Brake Pedal Height 


quired for a moderate stop), and note reading on tape 
measure. The difference between the two readings is the 
amount of pedal travel. 

Pedal travel should not exceed 2-1/16 inch. 

6. If pedal travel is greater than specification, first 
drive the car backward and forward to see if the brake 
pedal height will return to normal. In rare cases, exces¬ 
sive pedal travel develops if the car is not driven in re¬ 
verse because the self-adjusting mechanism will actuate 
only in reverse when the brakes are applied. 

Most low pedal problems are caused by air in lines, 
necessitating bleeding of the system. It may be necessary 
to bleed the system several times at each fitting. See 
Note 6. 

Be sure to tap the calipers with a plastic headed 
hammer in the area of the piston to dislodge air bubbles 
while bleeding. If pedal travel exceeds specification, 
there may still be some air in the system. 

Other less frequent causes of excessive pedal travel 
are rear brake shoe adjusters not functioning, shoes re¬ 
quire relining, front or rear hydraulic system has lost its 
fluid, and tapered linings. 

e. Road Testing Brakes 

Brakes should be tested on dry, clean, smooth and 
reasonably level roadway which is not crowned. Road 
test brakes by making brake applications with both light 
and heavy pedal forces at various speeds to determine if 
car stops evenly and effectively. 

Also drive car to see if it leads to one side or the 
other without brake application. If it does, check tire 
pressure, front end alignment and front suspension at¬ 
tachments for looseness. See diagnosis chart for other 
causes. 

2. Testing Brake Tell-Tale 
Light Operation 

1. Make sure wire is connected to brake combina¬ 
tion valve. 

2. Start engine, while ignition switch is in start posi¬ 
tion, brake tell-tale light should glow and go off when 
ignition switch returns to ignition position. 

3. If system performs as described in step 2, and 
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pedal height is satisfactory (part d of Note 1), the sys¬ 
tem is all right. 

4. If light fails to glow in start position, perform 
electrical tests outlined in Section 12, Note 28d. 

5. If light does not go out with ignition switch in 
ignition position, disconnect wire from assembly. If light 
still does not go out, proceed as follows: 

a. If car is equipped with Track Master, see Page 
5-68. 

b. If car is not equipped with Track Master, see 
Section 12, Note 28e. 

If light goes out, this indicates that the terminal is 
shorted or there is a leak in the brake system. Check 
pedal height (part d of Note 1). If brake light glows and 
pedal height is low, check for all conditions listed in 
diagnosis chart on Page 5-7. If it is determined the termi¬ 
nal is shorted, replace the assembly. 

(NOTE: The design of the brake combination valve 
is such that once a brake leak is sensed by the unit, a 
ground is made within the switch that will not be broken 
until the leak is corrected.) 

3. Substandard or Contaminated 
Brake Fluid 

Improper brake fluid, mineral oil, or water in the 
fluid may cause the brake fluid to boil or the rubber 
components in the hydraulic system to deteriorate. 

When checking the fluid reservoir level, the level in 
the front reservoir may be as low as one inch from the 
top if the front linings are worn. This is not abnormal. 

To check for deterioration of rubber parts, perform 
step 2 of Note lb. If primary piston cups are swollen, 
then rubber parts have deteriorated. This deterioration 
may also be evidenced by swollen wheel cylinder piston 
cups on the drum brake wheels. 

If deterioration of rubber is evident, disassemble all 
hydraulic parts and wash with alcohol. Dry these parts 
with compressed air before assembly to keep alcohol out 
of system. Replace all rubber parts in system including 
hoses. Also when working on the brake mechanisms, 
check for fluid on linings. If fluid is found, replace lin¬ 
ings. 

If master cylinder piston seals are all right, check for 
a leakage or excessive heat conditions. If condition is not 
found and still in doubt, drain fluid, flush with brake 
fluid, re till and bleed system. 

4. Brake Hose Assembly 

Each brake hose assembly should be inspected for 
obvious damage. An assembly should be replaced if a 
fitting has separated from the hose or if the hose is 
ruptured, damaged, worn, or blistered. 


In the event of damage, the position of the assembly 
should be observed to determine if the installation was 
made properly. Check front brake hose by turning the 
wheel fully in both directions to determine if inter¬ 
ference was the cause. Any interference could be the 
result of a wrong part or improper installation. 

If the hose assembly is wet, the area should be dried. 
The brake system should be actuated and the assembly 
observed for leakage or presence of fluid. If fluid appears 
at the connection between the end fitting and the wheel 
cylinder or frame connection, the assembly should be 
removed and the hose fitting and the connection in¬ 
spected for dirt or other foreign material. After cleaning 
by wiping or use of air hose, the part may be re-installed 
and the above check repeated. If fluid reappears, replace 
the part. 

If fluid appears on the hose itself or at the junction 
of the hose and end fitting, the assembly should be re¬ 
placed. 

5. Parking Brake Preliminary Checks 

It is not always necessary to replace the parking 
brake assembly or vacuum diaphragm assembly in cases 
of an inoperative parking brake automatic release. The 
following checks should be performed as part of your 
diagnosis to determine the cause and correction of park¬ 
ing brake trouble and to eliminate unnecessary replace¬ 
ment of parking brake components. 

1. Check vacuum cylinder piston travel by running 
engine and moving transmission selector lever from Drive 
to Neutral. The manual release lever should move up and 
down as vacuum is applied and released. If no movement 
is observed, check vacuum system per steps 2 and 3. If 
movement is slow, (more than one or two seconds to 
complete the full stroke) diaphragm is leaking or hoses 
are partially pinched or kinked. Vacuum diaphragm may 
be replaced as outlined in Note 21. 

2. Check for damaged or kinked vacuum hoses and 
for loose hose connections at parking brake vacuum cyl¬ 
inder, vacuum release valve at neutral switch, and at en¬ 
gine manifold connection. 

3. Check adjustment of neutral switch and opera¬ 
tion of vacuum release valve. Correct as necessary and 
re check parking brake operation. 

4. Check brake release with vacuum applied. If vac¬ 
uum cylinder piston completes full stroke but does not 
release brake, a malfunction of the pedal assembly is 
indicated. Replace complete parking brake assembly as 
described in Note 20. 

5. Check operation of parking brake with engine 
off. Parking brake should remain engaged regardless of 
transmission selector lever position. If not, replace park¬ 
ing brake assembly. 
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BRAKE DIAGNOSIS CHART 

NOTE: Operation of Tell-Tale Brake Light may be checked as outlined in Note 28. 


CAUSE 


Leaking Brake Line or 
Connection 


Leaking Wheel Cylinder 
or Piston Seal 


Leaking Master Cylinder 


Air in Brake System 


Contaminated or Improper 
Brake Fluid 


Leaking Vacuum System 


Restricted Air Passage 
in Power Head 


Damaged Power Head 


Worn Out Brake Linin 


Uneven Brake Lining Wear - 
Replace 


Glazed Brake Lining - Sa 


Incorrect Lining Material - 
Replace 


Contaminated Brake Lining - 
Replace 


Linings Damaged by 
Abusive Use - Replace 


Excessive Brake Lining Dust - 
Remove with Air 


Heat Spotted or Scored 

Brake Drums or Discs _ 

Out-of-Round or Vibrating 
Brake Drums 


Out-of-Parallel Brake Discs 


Excessive Disc Run-Out 


Faulty Automatic Adjusters 


Incorrect Wheel Cylinder Sizes 


Weak or Incorrect Brake 
Shoe Retention Springs 


Brake Assembly Attachments - 
Missing or Loose 


Insufficient Brake Shoe 
Guide Lubricant 


Restricted Brake Fluid Passage or 
Sticking Wheel Cylinder Piston 


Improperly adjusted Stoplight 
Switch or Cruise Control Vacuum 
Dump 


Faulty Metering Valve 


Faulty Proportioning Valve 


Brake Pedal Linkage 
Interference or Bin din 


Improperly Adjusted Parking 
Brake 


Improperly Adjusted Master 
Cylinder Push Rod 


Incorrect Front End Alignment 


Incorrect Tire Pressure 


Incorrect Wheel Bearing 
Adjustment 


Loose Front Suspension 
Attachments 


Out-of-Balance Wheel Assemblies 


Incorrect Body Mount Torque 


Need to Slightly Increase or 
Decrease Pedal Effort 


Operator Riding Brake Pedal 


Sticking Caliper or 
Wheel Cylinder Pistons 


XX — Indicates more probable cause(s) 
X - Indicates other causes 
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SERVICE INFORMATION 


(NOTH: For service information pertaining to the 
Eldorado, refer to the latter portion of this section.) 


BLEEDING AND ADJUSTMENTS 


The following caution applies to one or more steps 
in the assembly procedure of components in this portion 
of the manual as indicated at appropriate locations by 
the terminology “See CAUTION on Page 5-8 prior to 
Note 6. ” 

CAUTION: This fastener is an important attach¬ 
ing part in that it could affect the performance of 
vital components and systems , and/or could result 
in major repair expense. It must be replaced with 
one of the same part number or with an equivalent 
part if replacement becomes necessary. Do not use 
a replacement part of lesser quality or substitute 
design. Torque values must be used as specified 
during reassembly to assure proper retention of 
this part. 

6. Bleeding Brakes 

Bleeding brakes may be made considerably easier 
through use of one of the pressure brake bleeder tools 
available. This equipment consists of a tank partially 
filled with brake fluid and rubber hose that connects to 
the hydraulic cylinder reservoir Brake Bleeder Adapter, 
J-22489-1. Air pressure is applied to the tank to force 
fluid into the brake system. 

Pressure bleeding equipment must be of the dia¬ 
phragm type. That is, kit must have a rubber diaphragm 
between the air supply and the brake fluid to prevent 
air, moisture, oil and other contaminates from entering 
the hydraulic system. 

The Brake Bleeder Adapter, J-22489-1, seals the 
brake system from the atmosphere during the bleeding 
operation and enables the brakes to be bled with only 
one hook-up. 

After bleeding brakes, check pedal travel as de¬ 
scribed in Note 1, part d. Rebleed or adjust brakes as 
necessary. 

CAUTION: Always use heavy duty brake fluid , 
part number 546 4831 or its equivalent to SAE 
J-l 703 specifications. 

Do not spill brake fluid on car finish or damage will 
result. 

a. Pressure Bleeder Method 

1. Remove Master cylinder reservoir cover and seal 
assembly and fill both reservoirs with fluid. 

2. Install Bleeder Adapter, J-22489-1 and cables 
J-22489-12, on master cylinder and connect bleeder 
hose to Bleeder Adapter Cover. 

3. Install brake combination Valve Bleeder Retainer 
J-23770 so knob is held closed. 

4. Build up pressure in bleeder. If car is not 
equipped with Track Master proceed to step 6. 

5. Attach drain hose at bleeder fitting on modu¬ 


lator on Track Master cars. Back off fitting one-half turn 
and bleed brake fluid into a partially filled bottle of 
clean brake fluid until bubbles stop, then close fitting. 

6. Raise car being careful not to damage pressure 
bleeder equipment. 

7. Bleed right rear brake by attaching drain hose to 
bleeder fitting at wheel. 

8. Back off fitting one half turn and bleed brake 
fluid into a partially filled bottle of clean brake fluid 
until bubbles stop, then close fitting. 

9. Repeat steps 7 and 8 on left rear wheel. 

10. Attach drain hose to bleeder fitting on right 
front caliper. 

11. Back off fitting one half turn and bleed brake 
fluid into a partially filled bottle of clean brake fluid 
until bubbles stop, then close fitting. During the bleed¬ 
ing operation, tap the caliper lightly and repeatedly with 
a plastic-headed hammer. 

(NOTE: Tapping the caliper is essential on disc 
brakes, as air bubbles tend to cling to the wall of the 
caliper.) 

12. Repeat operation for left caliper. 

13. After bleeding brakes, check pedal travel as de¬ 
scribed in Note 1, part d. Rebleed brakes if necessary. 

(NOTE: As indicated in procedure, brakes are bled 
in the following order: modulator (Track Master cars) 
right rear, left rear, right front, left front.) 

14. Lower car. 

15. Remove Combination Valve Bleeder Retainer, 
J-23770. 

16. Remove pressure bleeding equipment and check 
reservoir level. Level should be 1/8 inch to 3/8 inch from 
top. 

17. Install master cylinder cover and seal assembly. 

18. Before driving car, be sure a firm pedal is ob¬ 
tained. 

b. Alternate Method 

If a pressure bleeder is not available the following 
two man procedure may be used. 

1. Fill both master cylinder reservoirs with brake 
fluid. 

(NOTE: Keep reservoirs at least partially filled at 
all times during bleeding operation. More pedal pumping 
is required during this bleeding procedure than on cars 
with drum brakes at all wheels. The fluid level in the 
master cylinder reservoirs should therefore be frequently 
checked.) 

2. Back off both master cylinder outlet pipe nuts 
one turn and completely depress brake pedal, catching 
fluid displaced from outlets in a cloth or can. Retighten 
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pipe nuts before releasing pressure on brake pedal. Re* 
peat operation four times. Discard this fluid. Refill reser¬ 
voirs. 

(NOTE: If car is not equipped with Track Master, 
proceed to step 4.) 

3. Attach drain hose at bleeder fitting on modula¬ 
tor on Track Master cars, apply pressure to brake pedal, 
back off fitting one half turn, and depress brake pedal. 
Close fitting before releasing pressure on brake pedal. 
Repeat pedal applications until bubbles stop. 

4. Raise car. 

5. Bleed right rear brake by attaching drain hose to 
bleeder fitting at wheel. 

6. Apply pressure to brake pedal, back off fitting 
one-half turn, and depress brake pedal. Close bleeder 
fitting before releasing pressure on brake pedal. Repeat 
pedal applications until bubbles stop. 

7. Repeat steps 4 and 5 on left rear wheel. 

8. Attach drain hose to bleeder fitting on right 
front caliper. 

9. Apply pressure to brake pedal, back off fitting 
one-half turn, and depress brake pedal. Close bleeder 
fitting before releasing pressure on brake pedal. Repeat 
applications until bubbles stop. During the bleeding op¬ 
eration, tap the caliper lightly and repeatedly with a 
plastic headed hammer. 

(NOTE: Tapping the caliper is essential on disc 
brakes, as air bubbles tend to cling to the wall of the 
calipers.) 

10. Repeat operation for left caliper. 

11. After bleeding brakes, check pedal travel as 
described in Note 1, Part d. Rebleed brakes if necessary. 

(NOTE: As indicated in procedure, brakes are bled 
in the following order: Modulator (Track Master cars), 
right rear, left rear, right front, left front. Do not rebleed 
rear brakes unless necessary. Any air left in system will 
generally be in front brake system, in which case bleed 
right front and then left front brakes.) 

12. Lower car. 

13. Check reservoir level. Level should be 1/8 inch to 
3/8 inches from top. 

14. Install master cylinder cover and seal assembly. 

15. Before driving car, be sure a firm pedal is ob¬ 
tained. 

7. Rear Drum Brake Shoe Adjustment 

Although the hydraulic service brakes are self- 
adjusting, a preliminary star wheel adjustment is neces¬ 
sary after the rear brake shoes have been relined or re¬ 
placed, or when the length of the star wheel adjuster has 
been changed during some other service operation. Final 
adjustment is made automatically by adjusters that func¬ 
tion when the car is moving backward. No mechanical 
adjustment is required when replacing front disc brake 
shoe and lining assemblies. 

1. Raise car and remove rear wheels and drums if 
not already removed. 

2. Check to make certain that parking brake cable 



Fig. 5-6 Inside Drum Measurement 


and linkage, including levers on rear secondary shoes, are 
free. 

3. Measure brake drum I.D. using inside caliper por¬ 
tion of tool J-21177, Fig. 5-6. 

4. Adjust brake shoes to dimension obtained on 
outside caliper portion of tool J-21 177, Fig. 5-7. 

5. Check brake fluid level in both master cylinder 
reservoirs. Fluid level should be approximately 1/8 to 
3/8 inches below top of reservoir. Add fluid if necessary. 

6. Adjust parking brake as described in Note 8. 

7. Install drums and wheels. Lower car. 

8. Drive car alternately forward and backward, ap¬ 
plying brakes moderately in each direction until pedal 
travel does not exceed specifications listed in Note 1, 
part d. 



Fig. 5-7 Adjusting Brake Shoes 
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Fig. 5-8 Parking Brake Adjustment 

8. Parking Brake Adjustment 

(NOTE: Make sure that rear drum brakes are prop¬ 
erly adjusted before adjusting parking brake.) 



CRUISE CONTROL 
VACUUM BREAK 
RELEASE SWITCH 


CRUISE CONTROL 
ELECTRIC RELEASE 
SWITCH 


STOPLIGHT 

SWITCH 


Fig. 5-9 Stoplight Switch Location 


1. Lubricate parking brake linkage at equalizer and 
cable stud, and check for free movement of all cables. 

2. Depress parking brake pedal approximately \% 
inches from fully released position, measuring with a 
ruler. 

3. Raise rear wheels off floor. 

4. Hold brake cable stud from turning, and tighten 
equalizer nut, Fig. 5-8, until light drag is felt on either 
wheel (going forward). After each turn of equalizer nut, 
check to see if either wheel begins to drag. 

5. Release parking brake. No brake shoe drag 
should be felt at either rear wheel. Operate several times 
to check adjustment. 

(NOTE: After adjustment is performed, parking 
brake pedal should travel 1-1/8 inches to 2-1/8 inches 


with approximately 50 pounds force on pedal.) 

6. Lower rear wheels. 

9. Stoplight Switch Adjustment 

The brake stoplight switch and Cruise Control switch 
are adjusted in an identical manner. Push the switch well 
into the retaining clip. Pulling the brake pedal fully up 
to its stop will automatically adjust the switch, Fig. 5-9. 

Rotate switch 1/2 turn counterclockwise to be sure 
that stoplight switch or Cruise Control switch does not 
hold brake pedal on after adjustment. There should be 
free play between brake pedal and bracket when pedal is 
pulled toward released direction from unapplied posi¬ 
tion. 


FRONT DISC BRAKES 


10. Disc Brake Relining (All) 

(NOTE: Check lining on brakes any time wheels are 
removed. (Tire rotation, etc.). Inboard lining may be 
checked by looking through inspection hole in caliper. 
When thickness of any lining is about the same as the 
thickness of the metal shoe, all shoe and lining assem¬ 
blies should be replaced.) 

1. Remove two thirds of the total fluid capacity in 
the front master cylinder reservoir. Discard fluid. 

(NOTE: Removing the fluid prevents reservoir over¬ 
flow when the piston is pushed back in its bore to re¬ 
move the caliper.) 


2. Raise car and remove front wheels. 

3. Position 7 inch “C” clamp on the caliper so that 
solid side rests against back of caliper assembly. The 
screw end rests against back of outboard shoe, Fig. 5-10. 

4. Tighten “C” clamp until caliper moves out far 
enough to push piston to bottom of piston bore. This 
will release the pressure on shoe and lining assemblies. 

5. Remove “C” damp. 

6. Remove two bolts that hold caliper to steering 
knuckle. Fig. 5-11. 

(NOTE: It is not necessary to remove brake hose 
when relining disc brakes.) 

7. If working on Eldorado, it will be necessary to 
remove cotter pin, loosen upper ball joint nut and slip 
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Fig. 5-10 Pushing Piston into Bore 


brake hose collar out of its clip. The slack gained will 
permit removal of caliper without pulling hose. 

8. Slide caliper off disc and support with a hook¬ 
shaped wire fastened to upper control arm. 

CAUTION: Do not allow caliper to hang from 
brake hose. 


9. Remove inboard shoe and spring from piston. 

10. Remove outboard shoe from caliper. 

11. Push out two sleeves from inboard ears of the 
caliper. 

12. Remove four rubber bushings, two on inboard 
ears and two on outboard ears. 

13. Examine piston area for fluid leaks by looking 
for excessive moisture around boot area. Check dust 
boot for cuts, cracks or other damage which would af¬ 
fect its ability to seal piston bore. If leaks are present or 
boot shows damage, caliper should be overhauled as 
described in Note 13. If no defects are found, wipe clean 
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Fig. 5-11 Sliding Caliper Disc Brake 


the inside of the caliper including four ears where bush¬ 
ings are installed. Wipe the outside surface of the dust 
boot clear of all dirt so that when piston is pressed to 
bottom of bore, boot will fold back without coming out 
of groove in piston. 

CAUTION: Do not use air for cleaning caliper 
because of the possibility of unseating dust boot. 

14. Examine both sides of disc for scoring or rough 
finish. Refer to Note 15 to determine condition of disc. 
In normal use, a slight ridge of rust may form on the 
edge of the disc. This ridge may be removed with sand¬ 
paper. 

15. Make sure the piston is bottomed in the piston 
bore. Make sure the dust boot has folded back correctly 
as the piston moved back. 

16. Wipe out grooves in caliper ears and install new 
bushings. 

17. Lubricate new sleeves on outer surface with sili¬ 
cone lubricant. Push in two sleeves and position the 
sleeve so that end toward the shoe and lining assembly is 
flush with the machined surface or the ear. 

18. Secure clip-on spring to inner shoe or position 
wire form spring inside cut-out section of piston. Install 
inboard shoe and lining assembly. 

If using a wire form spring, position spring so ends 
contact shoe centrally while touching piston. Shoe will 
fit at an angle with top edge away from piston. Press 
down on ears at top of shoe until shoe is seated. When 
spring is properly positioned, ends will extend no more 
than .100 inch (approx. 3/32") beyond shoe. 

19. Place the outboard shoe and lining in the caliper 
so that the lining faces toward the disc. The two ears at 
the ends of the shoe fit over the ears on the caliper. The 
flange on the bottom of the shoe fits into the cut-out 
section of the caliper. 

20. Crimp outboard shoe ears so that they fit snugly 
on caliper. 

21. Position caliper on disc and line up holes in cali¬ 
per ears with holes in steering knuckle. Make sure the 
brake hose is not twisted as its natural curvature is essen¬ 
tial to maintain proper hose-to-suspension clearance 
through full movement of suspension and steering parts. 

22. Wipe all dirt and corrosion from the caliper 
mounting bolts. Do not use abrasives , as they will re¬ 
move protective plating. Lubricate smaller ends of bolts 
with silicone lubricant. 

23. Start either bolt into the inboard ear of the cali¬ 
per and into the steering knuckle. At this point it is 
necessary to be sure that the bolt passes under the re¬ 
taining ear on the inboard shoe to maintain the shoe in 
position in the caliper, Fig. 5-11. 

24. Pass the bolt on through the outboard ear on 
the caliper until the threads on the bolt can be started 
into the steering knuckle. 

25. Repeat steps 23 and 24 in placing remaining 
bolt into caliper assembly. 

26. Tighten caliper mounting bolts to 25 to 35 foot¬ 
pounds. (For steps 26, 27, 28, see CAUTION page 5-8, 
prior to Note 6.) 

27. If working on an Eldorado, center brake hose 
collar in clip and tighten upper ball joint nut to 60 
foot-pounds. Install cotter pin. 
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28. Repeat steps 3 through 27 on other brake as- 
sembly. Always reline both front brakes . 

29. Install wheels, tighten wheel mounting nuts to 
105 foot-pounds, and lower car. 

30. Before moving the vehicle, pump the brake 
pedal two or three times to insure firm pedal. 

31. Allow car weight to be supported on front 
wheels and inspect front brake hoses for twisted condi¬ 
tion. If necessary, correct as described in Note 24 a 
and b or 34 a and b. 

32. Check the master cylinder reservoirs and fill to 
1/8 to 3/8 inch from top. 

33. Any time the front brakes are relined, the rear 
drum brakes should be checked. 

34. Break in new linings as described in Note 11. 

11. Break-In of New Linings (All) 

New or replacement brake linings, if subjected to 
normal usage at speeds under 50 MPH need no special 
break-in. However, the first few brake applications may 
be somewhat erratic, and it may be necessary to stabi¬ 
lize the brakes before delivering the car to the owner. 
If brake action is erratic, one acceptable way to seat 
the brakes is to make five or ten moderate brake stops 
at speeds of 30 to 40 MPH, at approximately one-half 
mile intervals. 

12. Disc Brake Caliper Assembly (All) 

a. Removal 

1. Remove two thirds of the total fluid capacity 
in the front master cylinder reservoir. Discard fluid. 

(NOTE: Removing fluid prevents reservoir over¬ 
flow when the piston is pushed back in its bore to re¬ 
move the caliper.) 

2. Raise car and remove wheels. 

3. Position a “C” clamp on the caliper so that sol¬ 
id side rests against back of caliper assembly. The 
screw end rests against back of outboard shoe. Fig. 
5-10. 

4. Tighten “C ,T clamp until caliper moves out far 
enough to push piston to bottom of piston bore. This 
will release the pressure on shoe and lining assemblies. 

5. Remove “C” clamp. 

6. Disconnect steel brake line from hose and cap 
fittings to prevent dirt from entering brake line or 
hose. 

7. Remove U-shaped retainer from hose fitting 
and withdraw hose from frame support bracket. On El¬ 
dorado remove upper ball joint cotter pin and nut. 
Slide hose clip off ball joint stud. On right side of El¬ 
dorado remove clip located at frame side bar. 

8. Remove two bolts which hold caliper to steer¬ 
ing knuckle. 

9. Slide caliper off disc. 

10. Remove inboard shoe from caliper. 

11. Outboard shoe may have disengaged itself from 
caliper as caliper was removed from disc. If it did not 
disengage itself, remove outboard shoe. 

12. Place caliper on clean workbench and remove 


hose and copper washer from caliper inlet fitting. Dis¬ 
card washer. 

13. Overhaul caliper as described in Note 13. 

b. Inspection of Disc 

1. With caliper assembly off disc, inspect disc as 
described in Note 15. 

e. Installation 

1. Connect brake hose to inlet hole on caliper 
using a new copper washer. Tighten to 30 foot-pounds 
maximum torque. 

2. Make sure piston is bottomed in piston bore. 
Make sure the dust boot has folded back correctly as 
piston moved back. 

3. Secure clip-on spring to inner shoe or position 
wire form spring inside cut-out section of piston. In¬ 
stall inboard shoe and lining assembly. 

If using a wire form spring, position spring so ends 
contact shoe centrally while touching piston. Shoe will 
fit at an angle with top edge away from piston. Press 
down on ears at top of shoe until shoe is seated. When 
spring is properly positioned, ends will extend no more 
than .100 inch (approx. 3/32") beyond shoe. 

4. Place outboard shoe and lining in caliper so 
that lining faces toward disc. The two ears at ends of 
shoe fit over ears of caliper. Flange on bottom of shoe 
fits into cut-out section of caliper. Crimp outboard 
shoe ears down over flange of caliper. 

5. Position caliper on disc and line up holes in 
caliper ears with holes in steering knuckle. 

6. Lubricate smaller ends of caliper bolts with sil¬ 
icone lubricant. 

7. Start either bolt into inboard ear of caliper and 
into steering knuckle. At this point it is necessary to 
be sure that bolt passes under retaining ear on inboard 
shoe to maintain shoe in position in caliper, Fig. 5-11. 

8. Pass bolt on through outboard ear on caliper 
until threads on bolt can be started into steering 
knuckle. 

9. Repeat steps 7 and 8 in placing remaining bolt 
into caliper assembly. 

10. Tighten caliper mounting bolts to 25 to 35 
foot-pounds. 

11. Install wheel and tighten mounting nuts to 105 
foot-pounds torque. (For steps 10 and 11 see CAUTION 
on page 5-8, prior to Note 6.) 

12. With suspension in normal position (front 
wheel straight and vehicle weight on front wheels) pass 
female end of hose through frame support bracket, al¬ 
lowing hose to seek its own position. Insert hex of 
hose fitting into the 1 2-point hole in support bracket 
in position that will result in least twist in hose. 

(NOTE: Do not twist hose any more than neces¬ 
sary during this operation as its natural curvature is 
essential to maintain proper hose-to-suspension clear¬ 
ance through full movement of suspension and steering 
parts.) 

13. Install U-shaped retainer to secure hose in 
frame support bracket. On Eldorado install hose and 
clip on upper ball joint stud. Install nut. Torque to 60 
foot-pounds and insert cotter pin. 
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14. Inspect by turning steering from stop-to-stop 
while observing hose position. Be sure that hose does 
not touch other parts at any time during steering trav¬ 
el, If contact does occur, remove hose retainer and ro¬ 
tate female hose end in support bracket one or two 
points in appropriate direction, replace retainer, and 
re-inspect. 

15. Place steel tube connector nut in hose fitting 
and tighten to 20 foot-pounds maximum torque. 

16. Bleed all brakes as outlined in Note 6. 

17. Before moving car, pump brake pedal two or 
three times to insure a firm pedal. 

13. Disc Brake Caliper Disassembly, 
Cleaning, Inspection and 
Assembly (Ail) 

a. Disassembly 

1. Remove caliper assembly as described in Note 

12a. 

2. Clean the caliper exterior with denatured alco¬ 
hol. 

3. Push out two sleeves from inboard ears of the 
caliper. 

4. Remove four rubber bushings, two on inboard 
ears and two on outboard ears. 

5. Place a pad of clean shop towels on caliper 
bridge. Fig. 5-12. 

(NOTE: The towels will prevent damaging the pis¬ 
ton when it is pushed out by air pressure.) 

6. Use service air hose to apply moderate air pres¬ 
sure to brake fluid inlet hole to force piston out of 
caliper. Keep fingers clear of piston. 

CAUTION: Use clean air only . Air supplies that 
are lubed or oiled contain mineral oil that will 
damage rubber parts . 

7. Using a screwdriver, pry boot out of housing, 
being careful not to scratch bore, Fig. 5-13. Discard 
boot. 



Fig. 5-12 Removing Piston 



Fig. 5-13 Removing Dust Boot 


8. Using a plastic toothpick, remove piston seal 
from groove in bore and discard seal. 

CAUTION: Do not use any metallic device to 
remove the seal , as it may scratch or damage the 
bore or groove. 

9. Remove bleeder fitting from caliper assembly. 

b. Cleaning and Inspection 

1. Inspect the caliper brake hose for worn spots, 
cracks or other signs of deterioration. Replace if neces¬ 
sary. 

2. Inspect the piston for scoring, pitting, nicks, 
corrosion and worn or damaged chrome plating. If any 
of these faults appear, it will be necessary to replace 
the piston. 

3. The bore should be inspected for the same de¬ 
fects as the piston with the exception of chrome plate. 
Stains or corrosion can be polished with fine crocus 
cloth. Wash caliper bore with clean denatured alcohol. 
If the defects cannot be cleaned up in this manner, it 
will be necessary to replace the caliper. 

4. All passageways should be blown out with 
clean air. 

5. Clean the caliper mounting bolts and caliper ear 
grooves of all dirt and corrosion. Do not use abrasives 
on bolts, as they will remove protective plating. 


c. Assembly 

1. Install bleeder fitting in caliper. 

2. Lubricate piston bore and new piston seal with 
brake fluid. 

3. Position the new seal in the groove in the pis¬ 
ton bore, 

4. Assemble new dust boot on piston, so that in¬ 
ner diameter of boot is secured in groove and boot 
fold faces away from closed end of piston. Fig. 5-14. 

(NOTE: Do not use previously removed boot.) 

5. Lubricate sealing surface of piston with brake 
fluid. Position piston in bore and press it down to bot¬ 
tom of bore. Make certain dust boot does not disen¬ 
gage from groove in piston. 
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Fig. 5-14 Assembling Dust Boot on Piston 

6. With dust boot evenly positioned in caliper 
counterbore, position Boot Installer, J-22904, on boot 
and tap with a plastic hammer to seat boot, Fig. 5-15. 

7. Lubricate four new bushings with silicone lu¬ 
bricant and install bushings in caliper ears. 

8. Lubricate new sleeves with silicone lubricant 
and install in inboard caliper ear. Position the sleeve so 
that end toward the shoe and lining assembly is flush 
with the machined surface of the ear. 

9. Install caliper assembly as described in Note 
12c. 

14. Hub and Disc Assembly 


except when brake shudder is evident. 

If brake shudder develops after long periods of use, 
it may be caused by light surface deposits (such as lin¬ 
ing oxides) on the braking surface of the disc. These 
deposits, which appear as a dark blotch about the size 
of half-dollars, may be removed by sanding. 

Brake shudder on low mileage cars may be caused 
by excessive disc lateral runout or out-of-parallelism. 

Before checking runout and parallelism, check disc 
thickness. If total disc thickness is less than 1.215 inch 
on all except the Eldorado or 1.190 inch on the Eldo¬ 
rado, the disc must be replaced. Some discs may al¬ 
ready be at minimum thickness, so the disc must be 
checked before attempting a refinishing operation. 

When checking runout of the “C” car, first tighten 
front wheel bearing to take up end play. If “C” 
car lateral runout is in excess of .005 inch, or par¬ 
allelism is in excess of .0007 inch, the disc should be 
refinished or replaced. 

On the Eldorado, lateral runout of the hub and 
disc assembly must not exceed .008 inch or parallelism 
.0005 inch. If these specifications are exceeded, the 
disc should be refinished or replaced. When checking 
runout on this car, the wheel nuts must be installed 
with the flat portion of the hex against the disc to re¬ 
tain the disc against the hub. 

The 1972 hub and disc assembly (except 693, 697, 
698) is a cast integral unit and is not interchangeable 
with the 697 and 698 Series hub and disc. Both are 
machined as a unit and must be replaced as an assem¬ 
bly in the field. In contrast, the Eldorado hub and disc 
are replaceable separately. On all cars it is not neces¬ 
sary to replace both front discs when only one is de¬ 
fective. Replace only defective discs. 


The procedure for removing and installing the “C” 
car hub and disc assembly is described in Section 3, 
Note 16. 

15. Servicing Discs 

When performing any service on front disc brakes, 
inspect the disc ventilation passages for obstructions, 
such as salt or mud build-up. Any build-up must be re¬ 
moved because it decreases brake cooling, which might 
lead to increased lining wear rate and brake shudder. 

When new linings are installed, the disc should be 
lightly sanded using a circular non-directionai motion. 
A slight ridge of rust may form on the edge of the 
disc, during normal use. This ridge should be removed 
during the sanding operation. 

Scoring of the disc brake rotor, due to advanced 
wear of linings, does not always necessitate replace¬ 
ment of the disc. Discs with scoring of the surface up 
to approximately .020 inch in depth are not detri¬ 
mental to brake operation and may be used with new 
linings. 

Once a wear pattern has been established, front 
disc brake cars are not as susceptible to problems oc¬ 
curring because of scored discs as front drum brake 
cars are due to scored drums. 

In normal servicing of worn lining or on caliper re¬ 
moval, lateral runout of the disc need not be checked, 



Fig. 5-1 5 Installing Dust Boot in Caliper 
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Since extremely accurate control of the finishing 
operation is necessary for proper performance, re- 
finishing of the rubbing surface is not recommended 


unless precision equipment is available and surfaces can 
be held within specifications listed. 


REAR DRUM BRAKES 


16. Rear Drum Brake Shoe 
Assemblies 

When brake relining is necessary, it is recom¬ 
mended that the complete brake lining and shoe assem¬ 
blies be replaced with new assemblies. New lining and 
shoe assemblies are precision-ground to fit the drum di¬ 
ameter, minimizing the possibility of imperfect braking 
action due to warped brake shoes or partial contact be¬ 
tween linings and drum. 

Those Service Departments that have adequate 
brake shoe relining equipment may obtain linings, 
drilled and cut to size, from their servicing Parts Dis¬ 
tribution Center. Brake lining grinding equipment 
should incorporate brake shoe holders that locate the 
shoes accurately in relation to the anchor end, as brake 
anchors are not adjustable and require accurately 
ground linings. 

17. Relining Rear Drum Brakes 
(All Except 693} (Fig. 5-16) 

1. Release parking brake, raise car, and remove 
rear wheels. 

2. Remove rear brake drum assemblies. 

3. Loosen parking brake cable locknut on equal¬ 
izer. 

4. Remove primary brake shoe retracting spring, 
using Brake Spring Remover and Installer, J-8049. 

5. Disconnect link at anchor and remove link, sec¬ 
ondary brake shoe retracting spring, and anchor plate. 

6. Remove primary brake shoe hold-down cup, 



spring and pin, and secondary brake shoe hold-down 
pin, cup, spring, and sleeve. 

7. Remove pawl return spring, actuating lever, and 
pawl. 

8. Disengage brake shoes from wheel cylinder con¬ 
necting links and parking brake strut rod. Remove 
strut rod and spring. 

9. Disconnect parking brake cable from operating 
lever on secondary shoe and remove complete shoe and 
lining assembly from brake backing plate. 

10. Remove star wheel adjuster and primary to sec¬ 
ondary connecting spring from shoe assembly. 

11. Remove clip from pin on secondary brake shoe 
and remove operating lever and pin assembly. 

12. Clean brake backing plate and all brake parts. 

CAUTION: Make certain that hands are clean 
when handling brake parts and avoid handling 
friction surfaces of drums and linings. 

13. Tighten nuts that hold backing plate to rear axle 
housing to 40 foot-pounds maximum torque. 

(See CA UTION page 5-8 prior to Note 6J 

14. Install operating lever and pin assembly on re¬ 
placement secondary brake shoe and secure with clip. 

15. Lubricate threads and socket of star wheel ad¬ 
juster and points of contact between brake and other 
brake parts with a heat resistant lubricant, part number 
545 0032 or its equivalent. Use sparingly, especially on 
brake shoe pads. 

16. Thread star wheel adjusting screw completely 
into pivot nut to permit installation of brake drum 
over replacement brake shoes. 

17. Install star wheel adjuster and primary-to- 
secondary connecting spring on brake shoes. Make cer¬ 
tain that star wheel rotates in proper direction. 

(NOTE: Maroon springs arc used on both left and 
right hand rear brake shoe assemblies. These springs are 
interchangeable.) 

Star wheel adjusters with three wide grooves on 
O.D. of pivot nut (left hand threads) Fig. 5-17, are in¬ 
stalled on right side of car and those with three narrow 



Fig. 5-16 Rear Wheel Drum Brake Mechanism 


Fig. 5-17 Star Wheel Adjuster Disassembled 
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grooves on O.D. of pivot nut (right hand threads) must 
be installed on left side, 

18. Position shoe assembly on brake backing plate 
and connect parking brake cable to operating lever. 

19. Install parking brake strut rod and spring on 
brake shoe assembly. 

(NOTE: Light blue spring is used on left side and 
white spring on right side. These springs are not inter¬ 
changeable. Spring tab must be positioned outside of 
brake shoe web on both rear brakes.) 

20. Engage shoes with wheel cylinder connecting 
links and install hold-down pin, cups, and spring on 
primary brake shoe. 

(NOTE: Maroon primary' and blue secondary 
hold-down springs are used on the rear brake assem¬ 
blies.) 

21. Position actuating lever and pawl so that actu¬ 
ating lever is on top of secondary brake shoe. Secure 
with hold-down pin, sleeve, spring, and cup. 

22. Install anchor plate, link, and secondary brake 
shoe retracting spring (yellow). For easiest installation, 
first connect spring to link then install link on anchor, 
using brake Spring Remover and Installer, J-8049. 

23. Install pawl return spring. Make certain that 
star wheel engages pawl. 

24. Install primary brake shoe retracting spring 
(red) using Spring Installer, J-8049. 

25. Install rear brake drums on rear axle shaft 
flange and secure with screw. 

26. Perform preliminary service brake adjustment as 
described in Note 7, 

27. Install wheels on brake drums. Tighten wheel 
mounting nuts to 105 foot-pounds. 

(See CA UTION page 5-8 prior to Note 6.) 

28. Adjust parking brake as described in Note 8. 

18. Machining Brake Drums 

a. Warped or Scored 

Brake drums should be carefully checked to see if 
they have become warped or scored excessively. If they 
appear salvageable and if suitable equipment is available, 



Fig. 5-18 Assembly Mounted on Lathe 



Fig. 5-19 Assembling Spider & Hub to Drum 


they can be machined. 

Drum machining is a precision operation. Equipment 
used for this purpose must be capable of maintaining the 
close limits specified. Be sure to install drum in the 
machining equipment correctly and to check runout of 
lathe spindle to insure accuracy of final machining op¬ 
eration. Inside drum diameter must not be machined 
over 12.060 inches on all cars except the Eldorado or 
11.060 inches on the Eldorado. Should brake drums be 
machined too thin, the intense heat that develops under 
severe driving conditions will cause them to distort, 
crack or warp. 

In addition, the specifications listed on page 5-31 for 
all cars except the Eldorado or page 5-40 for the Eldo¬ 
rado must be held. 

Replacement brake drums supplied by your servicing 
Parts Warehouses are machine-finished at the factory be¬ 
fore being shipped. They do not require any further fin¬ 
ishing before installation, but they must be thoroughly 
cleaned with a non-oil base solvent to remove all traces 
of the oil or grease used for rust-proofing during storage 
and transit. Do not machine drums to roughen the brak¬ 
ing surface. Use coarse emery cloth for this purpose. 

b. Brake Shudder (All Except 693) 

Brake shudder may be experienced during light pedal 
application just as the car is braked to a stop. The shud¬ 
der, sometimes called “footballing”, chatter, or surge, 
may be caused by improper fit of the rear brake drum to 
the rear axle shaft, resulting from the mounting face of 
the drum being out-of-flat. 

The out-of-flatness and resultant roughness or “foot¬ 
balling'’ condition of the rear brake drums can usually 
be eliminated by turning the suspected drum while it is 
clamped between a front wheel hub and a wheel spider 
assembly. Fig. 5-18 

The entire procedure for drum-turning is as follows: 

1. Wipe drum inner mounting surface and front hub 
surface clean of all metal chips, dust or foreign matter. 

2. Install drum causing roughness or shudder be¬ 
tween front hub, and wheel spider section, Fig. 5-19, se¬ 
curing with five wheel attaching nuts. Torque nuts to 50 
foot-pounds, using a criss-cross pattern of tightening. 

3. Turn drum on a lathe in usual manner that a 
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Fig. 5-20 Turning Drum 

front drum would be turned. Fig. 5-20. 

4. After turning drum, unbolt assembly and remove 
drum. Drum is now ready for installation on car and 
roadtesting to confirm correction of brake roughness or 
shudder. 

This procedure can be used for all Cadillac rear 
drums that exhibit brake shudder, and all past model 
front drums regardless of the make oi drum. 

(NOTE: Front drums of past models have the hub 
assembled so only the wheel spider need be mounted on 
these drums before turning.) 

Though the front wheel, tire, hub and drum of past 
models can be removed from the car as an assembly and 
turned as an assembly on some lathes, it is recommended 
the tire and wheel assembly be removed from the drum, 
and the wheel spider be installed before turning. This 
permits greater ease of handling and places less weight 
on the drum lathe spindle bearings. 

19. Wheel Cylinder Servicing 

a. Removal 

1. Raise car and remove w'heel and brake drum. 


Blow out dust and dirt from drum and linings. 

2. Disconnect hydraulic brake piping from wheel 
cylinder. 

3. Remove brake shoe retracting springs and link. 

4. Remove two screws holding wheel cylinder to 
backing plate. 

5. Disengage wheel cylinder connecting links from 
brake shoes and remove wheel cylinder. 

CAUTION: He sure brake fluid does not drip on 
brake linings. 

b. Disassembly (Fig. 5-21) 

1. Remove connecting links and rubber boots from 
ends of wheel cylinder. 

2. Slide pistons and piston cups from either end of 
cylinder. 

3. Remove piston cups, spring and expander as¬ 
sembly. 

4. Remove bleeder screw assembly. 

c. Cleaning and Parts Replacement 

With clean hands, wash all parts except pistons in 
clean alcohol. Wipe pistons with clean dry cloth. Inspect 
surface of cylinder bore and hydraulic passages. Replace 
wheel cylinder if any obstructions are observed in holes 
or if there are any nicks or burrs in bore. 

If it is necessary to replace any of the w heel cylinder 
assembly parts, refer to parts book for replacement 
parts. 

d. Assembly (Fig. 5-21) 

1. Install bleeder screw assembly. 

2. Install piston cup in one end of cylinder with lip 
toward center, and install piston with flat side toward 
cup. 

3. Install rubber boot into end of wheel cylinder. 

4. Install spring and expander assembly. 

5. Install other piston cup, lip toward center. Install 
piston, flat side toward cup. 

6. Install remaining rubber boot into end of cyl¬ 
inder. 



Connecting Link Piston Cup Spring Wheel Cylinder Piston Boot 


Fig. 5-21 Wheel Cylinder Disassembled 
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Fig. 5-22 Parking Brake Linkage 


e. Installation 

1. Position wheel cylinder on brake backing plate, 
slipping cylinder-to-shoe connecting links in place at 
same time. 

2. Install two screws holding wheel cylinder to 
backing plate. Tighten to 15 foot-pounds maximum 
torque. 

3. Install brake shoe retracting springs and link. 

(NOTE: Avoid handling friction surfaces of drums 
and linings.) 

4. Connect brake piping to wheel cylinders. 

5. Install brake drum and wheel assembly, 

6. Bleed all brakes as described in Note 6. 

20. Parking Brake Assembly 

a. Removal 

1. Remove steering column lower cover as ex¬ 
plained in Section 12, Note 41a. 

2. Place parking brake pedal in release position. Set 
transmission shift lever in Park position. 

3. Working underneath car, remove equalizer nut 
and washer and separate cable stud from equalizer. 

4. Disconnect parking brake vacuum hose at cyl¬ 
inder. 

5. Position carpet and left cowl kick-pad out of the 
way. 

6. Remove two parking brake assembly-to- 
instrument panel mounting bolts. 

7. Remove two parking brake assembly-to-cowl 
mounting nuts and move assembly away from cowl. 

8. Position brake pedal lever so that clevis on park¬ 


ing brake assembly is exposed, and remove brake cable 
end from clevis. 

b. Installation 

1. Position parking brake pedal so that clevis is ex¬ 
posed, and attach parking brake cable to clevis on park¬ 
ing brake assembly. 

2. Place parking brake assembly on studs on cowl, 
attaching with two mounting nuts. 

3. Install two parking brake assembly-to-instrument 
panel mounting bolts. 

4. Connect hose to parking brake vacuum cylinder. 

5. Replace cowl kick-pad and carpet. 

6. Insert cable stud through equalizer, making sure 
the center cable is properly routed through equalizer and 
secured at C-shaped clamp, Fig. 5-22. 

7. Install washer and equalizer nut. 

8. Adjust parking brake as described in Note 8. 

9. Check operation of automatic release. 

10. Install steering column lower cover, as explained 
in Section 12, Note 41b. 


21. Parking Brake Vacuum Diaphragm 

a. Removal 

1. Remove parking brake assembly as described in 
Note 20a. 

2. Drill out one rivet that retains cylinder and 
bracket to parking brake assembly. 

3. Detach link that connects cylinder to manual re¬ 
lease lever and remove cylinder. 
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b, Installation 

1. Position cylinder and bracket on parking brake 
assembly and secure with one rivet or bolt and nut. 

2. Secure link to manual release lever. 

3. Install parking brake assembly as described in 
Note 20b. 

4. Test lock and automatic release operations with 
engine running in Neutral and Drive ranges. 

(NOTE: Parking brake should release in any drive 
range with engine running, and should remain engaged in 
Neutral and Park with engine running.) 


22. Parking Brake Cables (Fig. 5-22) 

a. Removal {Front Cable) 

1. Release parking brake. 

2. Disconnect cable stud at equalizer by removing 
equalizer nut and washer and separating cable stud from 
equalizer. 

3. Remove U-shaped retainer at frame. 

4. Remove U-shaped retainer at pedal assembly. 

5. Remove cable end from parking brake assembly 
clevis. 

6. Pull cable through hole in frame and remove 
from car. 

b. Installation (Front Cable) 

1. Insert cable through hole in body. 

2. Install cable end into clevis in pedal assembly. 

3. Install U-shaped retainer at pedal assembly. 

4. Install cable grommet into hole in body. 

5. Insert cable through hole in frame. 

6. Install U-shaped retainer. 

7. Connect cable stud at equalizer by installing 
washer and nut, 

8. Check operation of parking brake system and ad¬ 
just if necessary as outlined in Note 8. 

c. Removal — Center Cable 

1. Release parking brake, 

2 . Remove equalizer nut and washer from cable 
stud and remove equalizer. 

3. Remove retainer securing cable conduit at cross 
member and remove cable from bracket. 

4. Remove wire guide from cross member. 

5. Remove retainer from right body bracket and 
remove cable from bracket. 

6. Remove wire guide from left frame side rail. 

7. Remove cable from right and left connectors and 
remove cable. 


d. Installation — Center Cable 

1. Install cable in right and left connectors. 

2. Install wire guide securing cable to left frame 
side rail. 

3. Install cable conduit in right body bracket and 
secure with retainer, 

4. Install wire guide securing cable conduit at cross 
member. 

5. Install cable conduit in bracket at cross member 
and secure with retainer. 

6. Install cable in equalizer and secure to cable stud 
with nut and washer. 

7. Check operation of parking brake and adjust if 
necessary as described in Note 8. 

e. Removal — Rear Cables (All Except 693) 

1. Release parking brake. 

2. Raise rear of car and place on jack stands. 

3. Remove rear wheel and drum on same side of car 
as parking brake cable being replaced. 

4. Remove equalizer nut and washer, and separate 
equalizer from front cable stud. 

5. Remove end of cable being replaced from C- 
clamp. 

6. Remove horseshoe clip securing cable to control 
arm bracket and remove cable from bracket by pulling 
rearward. 

7. Remove two screws securing parking brake cable 
clamp to brake backing plate. 

8. Remove pawl spring and pawl lever from actu¬ 
ating lever. 

9. Remove cable end from operating lever, and re¬ 
move cable from backing plate. 

f. Installation—Rear Cables (All Except 693) 

1. Route cable end through rear of backing plate 
and install on operating lever. 

2. Install pawl lever and pawl spring. 

3. Position parking brake cable clamp against 
backing plate, securing with two screw r s. Tighten screws 
to I 1 foot-pounds maximum torque. 

CAUTION: Check operation of cable and brake 

shoes by pulling on front end of cable. 

4. Route cable over top of rear suspension lower 
control arms. 

5. Insert cable through hole in control arm bracket 
and secure with horseshoe clip. 

6. Install cable end in C-shaped clamp. 

7. Insert front cable stud through equalizer hole 
and install equalizer washer and nut. 

8. Install rear drum and wheel. 

9. Adjust parking brake as described in Note 8. 


HYDRAULIC LINES 


23. Brake Combination Valve 
(Except 693) 

a. Removal 

1. Disconnect wiring connector from valve. 


2. Disconnect three brake pipes from top and one 
from front of valve. 

3. Raise car and disconnect remaining brake pipe 
from bottom of valve. 

4. Remove two bolts securing valve to frame and 
remove valve. 
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Fig. 5*23 Hydraulic Brake Lines 


b, Installation 

1. Position valve to frame and secure with two 
bolts. 

2. Install brake pipe to bottom of valve. 

3. Lower car. 

4. Install one brake pipe to front of valve and three 
on top. 

5. Connect wiring connector to valve. 

6. Bleed brakes as described in Note 6. 

24. Servicing Hydraulic Brake Hoses 
and Piping—(All Except 693, 

Fig. 5-23) 

The brake system should be checked visually each 
time the car is lubricated. When the car is raised on a lilt 
for lubrication, brake lines, hoses, and cables should be 
inspected for proper attachment, leaks, cracks, chafing, 
deterioration, etc. 

The brake hoses should be carefully inspected for 
cracks in the rubber cover (360 around) at either end of 
the hose near the fittings by flexing the hose while in¬ 
specting it. Adequate lighting and a mirror are essential 
tools for a good inspection. This inspection is made 
easier by steering the wheels to a full turn and/or re¬ 
moving the front wheels. If any cracks, chafing, or leaks 
of the brake hose are detected, the brake hose should be 
replaced. 

a. Removal—Hydraulic Brake Hose (Front 
Wheels) 

1. Disconnect steel brake line from hose. Cap 
fitting to prevent dirt from entering brake line. 

2. Remove U-shaped retainer from hose fitting and 
withdraw hose from frame support bracket. 

3. Turn hose fitting out of caliper inlet and remove 
copper gasket. Discard gasket. If hose is to be reinstalled, 
cover end fittings to prevent dirt from entering hose. 


b, Installation—Hydraulic Brake Hoses (Front 
Wheels) 

1. Install new copper gasket on caliper end of hose 
(male end). Tighten hose in caliper inlet to 30 foot¬ 
pounds maximum torque. 

CAUTION: Never tighten hose in caliper inlet 
with hose attached at frame ends as this will twist 
the hose . 

2. With suspension in normal position (front wheels 
straight ahead) pass female end of hose through frame 
support bracket, allowing hose to seek its own position. 
Insert hex of hose fitting into the 12-point hole in sup¬ 
port bracket in position that will result in least twist in 
hose. 

(NOTE: Do not twist hose any more than necessary 
during this operation as its natural curvature is essential 
to maintain proper hose-to-suspension clearance through 
full movement of suspension and steering parts.) 

3. Install U-shaped retainer to secure hose in frame 
support bracket. 

4. Inspect by turning steering from stop-to-stop 
while observing hose position be sure that hose does not 
touch other parts at any time during steering travel. If 
contact does occur, remove hose retainer and rotate 
female hose end in support bracket one or two points in 
appropriate direction, replace retainer, and reinspect. 

5. Place steel tube connector nut in hose fitting 
and tighten to 20 foot-pounds maximum torque. 

6. Bleed all brakes as outlined in Note 6. 

c. Removal—Hydraulic Brake Hose (Rear 
Wheels 

1. Disconnect brake pipes from hose. Cap pipes to 
prevent entry of dirt or foreign matter into system. 

2. Remove retainer securing forward end of hose to 
bracket. 

3. Remove screw securing hose to axle bracket. 
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d. Installation—Hydraulic Brake Hose (Rear 
Wheels) 

1. Thread rear axle pipes into hose. 

2. Install brake hose mounting screw and torque to 
12 foot-pounds. 

3. Pass forward end of hose through mounting hole 
in frame allowing hose to seek its own position. Insert 
barrel end of hose fitting into barrel hole in mounting 
bracket and install retainer. 

4. Remove line caps and tighten pipe nuts to 20 
foot-pounds maximum torque. 

5. Bleed brakes as described in Note 6. 

e. Removal—Hydraulic Brake Piping (Rear 
Wheels) 

1. Disconnect steel brake piping at rear wheel cyl¬ 
inder fitting. Cap fitting to prevent dirt from entering 
wheel cylinder. 

2. Disconnect brake piping at brake hose on axle 
housing. 

3. Unbend from welded retainer(s) on axle housing, 
and remove piping. 

4. Remove screw securing pipe cleat to upper con¬ 
trol arm bracket (R.H. only), remove piping. 

f. Installation—Hydraulic Brake Piping (Rear 
Wheels) 

1. Install steel piping on welded retainers. 

2. Connect piping at brake hose and tighten to 20 
foot-pounds maximum torque. 

3. Connect piping at wheel cylinder fitting, tighten¬ 
ing to 20 foot-pounds maximum torque. 

4. Bend welded retainer(s) over piping enough to 
secure, being careful not to damage brake piping. 

5. Install screw and pipe cleat securing piping to 
R.H. upper control arm bracket. 

6. Bleed all brakes as outlined in Note 6. 


25. Hydraulic Brake Tubing 

Hydraulic brake tubing is a double layer annealed 
steel terne plate tubing which resists corrosion and has 
the physical strength to stand up under the high pres¬ 
sures which are developed when applying the brakes. In 
making up hydraulic brake pipes, it is recommended that 
Flaring Tool No. J-23530 be used to double-lap flare the 
ends of the tubing. Unless the tubing is properly Hared, 
the connections will leak and the brakes will become 
ineffective. 

CA UTION: When necessary to replace brake tub¬ 
ing , always use special steel tubing which is de¬ 
signed to withstand high pressure and resist cor¬ 
rosion. Ordinary> copper tubing is not satisfactory 
and should not be used . 

This safety steel tubing must be double-lap flared at 
the ends in order to produce a strong leak-proof joint. 

Figure 5-24 shows two pieces of tubing, one with 
single-lap flare and the other with double-lap flare 
“B”. It will be noted that the single-lap flare in split 
the tubing while the one shown in “B" is well-formed 



Fig, 5-24 Single and Double Lap Flair 


and unbroken due to the reinforcement of the double 
wall. 

The following procedure should be followed in mak¬ 
ing up hydraulic brake pipes. 

26. Double Lap Flaring 

1. Cut the tubing to the desired length. 

2. Cut end square and clean burrs from inside and 
outside of tubing to be flared. 

3. Using Tool No. J-23530, unscrew compression 
screw until swivel cone is at its highest point; swing strap 
to one side. 

4. Open lever handle so it is at right angle to rest of 
tool, and revolve hexagonal tube clamps to accom¬ 
modate tubing. (Selection of six sizes). 

5. Be sure tubing nut is properly placed on tubing. 
Insert end of tube between two blocks until level with 
top of gage, Fig. 5-25. 

6. Insert proper pin of gage into tubing and swing 
strap back in closed position. Tighten compression screw 
until gage bottoms on tool, Fig. 5-26, then unscrew com¬ 
pression screw and swing strap to one side. Remove gage. 

7. Swing strap back in closed position, then tighten 
compression screw to flare cone downward to complete 
double-lap flare, Fig, 5-27. 



Fig. 5-25 Placing Tubing in Tool 
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Fig. 5-26 Preparing for Double Lap 

8. Unscrew compression screw and open smaller 
lever handle to remove tubing. 

9. Inspect flared ends for splits, cracks, pits or ex¬ 
cessive out of round which may cause leaks. 

10. Blow tubing out with dry compressed air to re¬ 
move any foreign objects. 




Fig. 5-27 Completing Double Lap Flair 


27. Power Brake Unit 

a. Removal 

1. Disconnect hydraulic brake lines from master 
cylinder, Fig. 5-28. Cap line fittings to prevent dirt from 
entering brake lines. 

2. Disconnect vacuum hose from vacuum check 
valve on power head. 

3. Remove steering column lower cover as de¬ 
scribed in Section 12, Note 41a. 

4. Remove retainer and washer that attach power 
unit push rod to brake pedal arm. 

5. Remove any three of four nuts securing power 
unit to cowl and loosen fourth nut. 

6. Working in engine compartment, free power unit 
from cowl. 


7. Disconnect brake unit push rod from brake pedal 
arm. Remove spring spacer from brake pedal arm. 

8. Remove remaining nut retaining power unit to 
cowl, and remove power unit gaskets and spacer from 
en gi ne c om par tment. 

b. Installation 

1. Position power unit gaskets and spacer to cowl. 

2. Working inside passenger compartment, loosely 
install four nuts retaining power unit to cowl. 

3. Install spring spacer, push rod and washer on 
brake pedal arm and secure with retainer. 

4. Tighten four nuts that hold the power unit to 16 
foot-pounds. 

(See CA UTION page 5-8 prior to Note 6.) 

5. Install steering column lower cover as described 
in Section 12, Note 41b. 

6. Connect vacuum hose to check valve on power 
unit. 

7. Secure hydraulic brake lines to master cylinder 
to 20 foot-pounds maximum. 

8. Bleed brakes as described in Note 6. 

28. Master Cylinder Disassembly, 
Cleaning, Inspection and 
Assembly (Fig. 5-29) 

a. Disassembly 

(NOTE: If trouble has been traced to hydraulic 
system, master cylinder may be removed from power 
head without removing power head from car. Area sur¬ 
rounding master cylinder mounting surface must be kept 
clean.) 

1. Disconnect and cap front and rear brake lines if 
not done previously. 

2. Remove two self-locking nuts that hold master 
cylinder to power head and remove master cylinder. 

3. Pry bale type retainers off of reservoir cover, and 



Fig. 5-28 Power Brake Unit 
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Fig. 5-29 Master Cylinder Disassembled 


remove reservoir cover and seal. Drain brake fluid from 
reservoirs. 

4. Remove seal from reservoir cover. 

5. Remove floating piston stop bolt from front 
fluid reservoir, 

6. Remove lock ring from open end of master cyl¬ 
inder and remove rear piston assembly, Fig. 5-29, 

7. Firmly rap master cylinder on a block of wood 
until floating piston drops in bore and remove front 
(floating) piston assembly, retainer and spring. 

CAUTION: Check progress of floating piston 
dropping in bore to avoid striking piston on wood. 

If floating piston sticks in bore , blow dry com¬ 
pressed air through front brake outlet hole . 

8. Place master cylinder in vise with outlet holes up 
being careful not to damage reservoir seal surface of cast¬ 
ing. 

9. Remove the primary seal, primary seal protector 
and secondary seals from the front (floating) piston. 

10. Remove piston extension screw from center of 
loating piston stop and remove floating piston stop and 
spring from rear piston. 

(NOTE: If necessary, grasp the unfinished piston 
body immediately under flange containing holes with a 
pair of pliers to remove piston extension screw.) 

11. Remove spring retainer, primary seal, primary 
seal protector and secondary seal from the rear piston. 


b. Cleaning and Inspection 

1. Inspect master cylinder bore for scoring, pitting 
or etching. Any of these will require replacement of mas¬ 
ter cylinder casting. 

2. Examine fluid reservoir for foreign matter, and 
check all passages for restrictions. If there is any sus¬ 
picion of contamination or evidence of corrosion, com¬ 
pletely flush hydraulic system, using clean brake fluid. 

(NOTE: A grease like silicone substance may be 
found inside the brake master cylinder when it is being 
overhauled. This substance is used by the manufacturer 
as a lubricant to provide smooth brake actuation. It is a 
normal condition and need not be cleaned out of the 
master cylinder before reassembly.) 

3. Inspect floating piston for severe scoring, pitting, 
or distortion. Any of these will require replacement of 
master cylinder assembly. 

(NOTE: Floating piston may show a wear pattern; 
however, do not replace assembly unless wear is severe.) 

4. Thoroughly wash all parts (except the inside of 
master cylinder) in clean alcohol, including new parts to 
be used in assembly of master cylinder but do not wash 
silicone out of master cylinder. 

CAUTION: Use of gasoline, kerosene, anti-freeze, 
or any cleaner with even a trace of mineral oil will 
damage rubber parts. 
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5. Use air hose to blow out all passages, orifices, 
and valve holes. Air dry and place cleaned parts on clean 
paper or lint-free cloth. 

6. When overhauling a master cylinder, use all parts 
furnished in master cylinder repair kit. 

c. Assembly 

Be sure all parts are clean before assembling master 
cylinder. Do not let grease or mineral oil come in con¬ 
tact with any rubber parts. 

1. Lubricate rubber parts with clean brake fluid. 

2. Install new secondary seal in center groove of 
floating piston. Lip of seal should face compensating 
holes in opposite end of piston. 

3. Install new secondary seal in groove at end of 
floating piston, back-to-back with secondary seal in cen¬ 
ter groove, Fig. 5-29 so that lip faces toward that end. 

4. Install primary seal protector and primary seal 
over end of floating piston opposite secondary seals. Seal 
protector seats against flange of piston that contains 
compensating holes, and flat side of seal seats against 
protector. 

5. Install secondary seal in groove on push rod end 
of rear piston. Lip of seal should face toward com¬ 
pensating holes in opposite end of piston. 

6. Install primary seal protector and primary seal 
on opposite end of rear piston. Seal protector seats 
against flange of piston that contains compensating 
holes, and flat side of seal seats against protector. 

7. Position spring retainer on one end of rear piston 
spring and floating piston stop on other end. 

8. Position spring assembly on rear piston with 
spring retainer seated inside lips of primary seal. 



Fig. 5-30 Removing Rear Shelf 


9. Insert piston extension screw in center of float¬ 
ing piston stop, 

10. Compress primary piston spring and start piston 
extension screw' in hole in end of piston, release spring 
and turn down screw. Torque to 7-8 foot-pounds to bot¬ 
tom shoulder on screw against retainer. 

11. Position retainer in floating piston spring and po¬ 
sition spring assembly on floating piston with retainer 
seat inside lip of primary seal. 

12. Coat master cylinder bore, primary seal and sec¬ 
ondary seals on floating piston with clean brake fluid. 

13. Position master cylinder casting in vise so that 
open end of bore is down slightly and install floating 
piston assembly in bore, spring end first, until assembly 
bottoms in bore. 

14. Reposition master cylinder in vise so that open 
end of bore is up. 

15. Coat primary and secondary seals on rear piston 
assembly with clean brake fluid and insert assembly into 
master cylinder bore, spring end first. 

16. Pressing downward on rear piston, install lock 
ring in groove in master cylinder piston. 

17. Install floating piston stop bolt in front fluid re¬ 
servoir, tightening to 3 foot-pounds maximum torque. 

18. Install new reservoir seal on reservoir cover, place 
cover on master cylinder, retaining with bale-type re¬ 
tainers. 

19. Install master cylinder on power head, torquing 
nuts to 20 foot-pounds maximum torque. 

20. Install front and rear brake lines, if power head is 
on car, tightening lines to 15 foot-pounds and bleed 
brakes as described in Note 6. 

29. Power Head Disassembly, 
Cleaning, Inspection and 
Assembly 

a. Disassembly 

(NOTE: Scribe mark on top center of front and 
rear housings in line with master cylinder reservoir cover 
to facilitate reassembly.) 

1. Remove master cylinder reservoir cover retainers, 
reservoir cover and diaphragm, and empty brake fluid 
from reservoirs. 

2. Remove two locknuts which hold master cyl¬ 
inder to front housing, and remove master cylinder from 
its mounting studs. Remove front housing seal from 
front shell. 

(NOTE: If Separating Fixture, J-22884, is not avail¬ 
able, use Separator, J-9504. Do not remove master cyl¬ 
inder at this time if J-9504 is to be used.) 

3. Secure Power Unit Shell Holding and Separating 
Fixture, J-22884, and power head, Fig. 5-30. Studs on 
rear shell engage base of fixture and studs on front shell 
engage bar of tool with bar bearing against front shell. 
Secure front shell to bar with two master cylinder lock 
nuts. 

4. Rotate bar counterclockwise and unlock shells. 

5. Back off on hold down clamp sufficiently to 
remove front shell, return spring, retaining plate and pis¬ 
ton rod retainer, Fig. 5-31 and 5-32. 
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Fig. 5-31 Power Head Disassembled 


C/1 UTION: Be careful when separating dia¬ 
phragms that return spring does not fly out . 

6. Remove vacuum check valve and grommet from 
front shell. 

7. Remove assembly from holding Fixture and re¬ 
move J-22884 from vise. 

8. Remove dust boot retainer and boot from rear 
housing and push rod. Remove felt silencer from inside 
the boot. 

9. Remove power piston assembly from rear shell 
and remove primary power piston seal from center open¬ 
ing of rear shell. 

10. Lift bead on outside diameter of secondary dia¬ 
phragm and remove diaphragm support ring, Fig. 5-32. 

1 1. Mount Holding Fixture, J-23101, in a vise with 
wide jaws up. Position secondary power piston so that 
two radial slots in piston Fit over jaws of tool, Fig. 5-33. 

12. Fold back primary diaphragm from outside 
diameter of primary support plate. Grip edge of support 
plate and rotate counterclockwise to unscrew primary 
piston from secondary power piston, Fig. 5-34. 

(NOTE: It is possible that primary support plate 
will unlock from primary piston before primary piston 
unscrews from secondary piston. If this happens, con¬ 
tinue to turn primary support plate counterclockwise. 
Tabs (“stops”) on primary support plate will tempo¬ 
rarily lock primary support plate to primary power pis¬ 


ton and permit continued counterclockwise rotation to 
unscrew primary power piston from secondary power 
piston.) 

13. Remove air valve spring from secondary power 
piston or end of air valve. 

14. Remove housing divider from secondary power 
piston. Remove secondary power piston seal from hous¬ 
ing divider. 

15. Secondary power piston should still be posi¬ 
tioned on Tool J-23101. Fold back secondary diaphragm 
from O.D. of secondary support plate. Grip edges of 
support plate and rotate clockwise to unlock secondary 
support plate from secondary power piston, Fig. 5-35. 

16. Remove secondary diaphragm and support plate 
and separate. 

17. Remove reaction piston and reaction disc from 
center of secondary power piston by holding it in hand 
and pushing down on end of reaction piston with a small 
object, such as a pencil, wooden dowel or metal rod. Fig. 
5-36. 

18. Mount Tool J-23101 in vise with small jaws up. 
Position primary power piston so two radial slots in pis¬ 
ton Fit over jaws of tool, Fig, 5-37. 

19. Fold back primary diaphragm from support 
plate. Grip edge of support plate and rotate in a counter¬ 
clockwise direction to unlock primary support plate 
from primary power piston, Fig. 5-38. 
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PRIMARY 

DIAPHRAGM 


LOCK 


Fig. 5-32 Power Piston Disassembled 


20. Remove primary diaphragm from primary sup¬ 
port plate. 

21. Remove air filter and push rod limiter washer 
from tubular section of primary power piston. Fig. 5-32. 

22. Remove power head silencer from neck of power 
piston tube. 


23. Remove rubber reaction bumper from end of air 
valve. 

24. Clamp eyelet end of air valve push rod in side of 
vise and using Snap Ring Pliers, J-4880 remove snap ring 
from air valve, Fig. 5-39. 

25. Remove air valve-push rod assembly from tube 


Fig. 5-33 Positioning Secondary Power Piston 


Fig. 5-34 Loosening Power Pistons 
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Fig. 5-35 Removing Secondary Diaphragm 

end of primary power piston by pulling on primary pow¬ 
er piston. A considerable force will be required. 

Removal of air valve push rod assembly will disas¬ 
semble control valve retainer. 

26. Remove “0” ring seal from air valve. 

Air valve push rod assembly is serviced as a complete 
assembly, since floating control valve cannot be removed 
over end of push rod. 

b. Cleaning and Inspection 

1. Thoroughly wash all parts in clean alcohol. 

CAUTION: Use of gasoline, kerosene, anti-freeze 
or any cleaner with even a trace of mineral oil will 
damage rubber parts . 

2. Use air hose to blow out all passages, orifices, 
and valve holes. Air dry and place cleaned parts on 
clean paper or lint-free cloth. 

3. If any rust is found inside front or rear shell, 



Fig. 5-36 Removing Reaction Piston 



Fig. 5-37 Positioning Primary Power Piston 

polish clean with crocus cloth or fine emery paper, 
washing clean afterwards. 

4. Inspect front and rear shells for scratches, 
scores, pits, dents or other damage affecting rolling or 
sealing of diaphragm or other seals. Small imperfections 
may be smoothed out with fine crocus cloth. 

5. Inspect all original parts, not being replaced by 
repair kit, for damage, distortion or excessive wear and 
chips, and replace as necessary. 

6. Use all parts furnished in power head repair kit. 

c. Assembly 

1. Lubricate I.D. and O.D. of “0” ring seal, Fig. 
5-32 with silicone lubricant and place on air valve. 

2. Wipe a thin film of silicone lubricant on large 
and small 0.1). of floating control valve. 

3. If floating control valve needs replacement, it 
will be necessary to replace complete air valve push rod 
assembly, since floating control valve is a component 



Fig. 5-38 Removing Primary Diaphragm 




















5-28 


BRAKES 



Fig. 5-39 Removing Snap Ring From Air Valve 

part of this assembly and cannot be disassembled from 
push rod. 

4. Place air valve end of air valve push rod assembly 
into tube of primary power piston. Manually press air 
valve push rod assembly so that floating control valve 
bottoms on tube section of primary power piston. 

5. Place I.D. of floating control valve retainer on 
O.D. of Control Valve Retainer Installer, J-23175. Place 
over push rod so that closed side of retainer seats on 
floating control valve. With Installer, J-23175, manually 
press retainer and floating control valve assembly to seat 
in primary power piston tube, Fig. 5-41. 

6. After floating control valve is seated, place push 
rod limiter washer over push rod and position on float¬ 
ing control valve. Fig. 5-32. 

7. The filter element can now be stretched over 
push rod eye and pressed into primary power piston 
tube. Fig. 5-32. 

8. Using Snap Ring Pliers, J-4880, place snap ring in 
its air valve groove, Fig. 5-39. 

(NOTE: If snap ring is installed in O-ring groove, 
power pistons will not thread together all the way and 
threads may be damaged.) 

9. Position rubber reaction bumper on end of air 
valve. 



AIR VALVE 

PUSH ROD ASSEMBLY 
__ 
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10. Tolerances of those component parts affecting 
output of tandem power brake are very critical. In order 
to maintain correct power brake output, power piston 
assembly must be gaged for selective fit of reaction pis¬ 
ton whenever primary power piston, and/or secondary 
power piston are replaced during servicing. When using 
the factory gaged power piston kit containing both the 
primary and secondary power pistons with one reaction 
piston, the gaging operation will not be necessary. This 
gaging operation is not required if neither power piston 
is replaced during servicing. 

If neither primary power piston nor secondary pow¬ 
er piston has been replaced, proceed to Step 18. If any 
of above parts have been replaced, proceed with Step 1 1. 

11. Hand tighten secondary power piston to primary 
power piston without air valve spring. 

12. Obtain three selective fit reaction pistons and in¬ 
sert one of the reaction pistons into its cavity in sec¬ 
ondary power piston. This is accomplished by placing 
reaction piston, small diameter first, through large cavity 
and into small cavity. 

13. With secondary' power piston pointing up, push 
on the reaction piston to insure that ail valve is properly 
positioned. 

14. While holding primary power piston in one hand, 
place Gage J-23235 in secondary power piston so that 
outer edges rest on bottom of large cavity, with two 
gaging levels within small reaction piston cavity, Fig. 
5-42. 
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Fig. 5-40 Floating Control Valve 


Fig. 5-41 Installing Retainer Ring 
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15. Move the gage to the left or right of reaction 
piston “nose”. Correct size reaction piston is indicated 
when piston “nose” hits low level and clears high level 
while permitting outer edges of gage to touch the large 
cavity of the secondary power piston, Fig. 5-42. 

If reaction piston is long, high level will not clear 
“nose” with outer edges of gage touching large cavity of 
secondary power piston. If reaction piston is short, both 
levels will clear reaction pose “nose”, Fig. 5-42. 

(NOTE: Care must be taken so gage is not 
“cocked”.) 

16. Repeat steps 12 through 15 using a different re¬ 
action piston until correct size piston is installed. 

17. Unlock secondary pow'er piston from primary 
power piston and proceed with step 18. 

18. Apply a light film of silicone lubricant to O.D. of 
rubber reaction disc. Place disc in small cavity of the 
secondary power piston and push disc down to seat on 
reaction piston. 

19. Assemble primary diaphragm to primary support 
plate from side of plate opposite locking tangs, Fig. 
5-32. Press raised flange on I.D. of diaphragm through 
center hole of support plate. Be sure edge of support 
plate center hole fits groove in raised flange of dia¬ 
phragm. Lubricate diaphragm I.D. and raised surface of 
flange that fits into a groove in the primary power piston 
with light coat of silicone lubricant. 

20. Mount Holding Fixture, J-23101, in vise, small 
jaws up. Position primary power piston so two radial 
slots in piston fit over jaws of tool, Fig. 5-37. 

21. Fold primary diaphragm away from O.D. of the 
primary support plate. 

22. Holding edges of the support plate, with the 
locking tangs down, place primary support plate and dia¬ 
phragm assembly over tube of primary power piston. 
Flange on the I.D. of primary diaphragm will fit groove 
in the primary power piston. 

23. Grip edges of primary support plate, press down, 
and rotate clockwise until tabs on primary power piston 
contact stops on support plate, Fig. 5-38. 

24. Place power head silencer on tube of primary 
power piston so holes at the base of tube are covered. 

25. Apply a very light film of silicone lubricant to 
O.D. of primary power piston tube. 

CAUTION: Avoid applying excessive lubricant. 
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Fig. 5-42 Gaging Power Piston 



Seal Protector 
J-23188 


Fig. 5-43 Installing Housing Divider 

26. Remove primary piston assembly from Tool 
J-23101 and lay it aside. 

27. Assemble secondary diaphragm to secondary 
support plate from side of support plate opposite lock¬ 
ing tangs, Fig. 5-32. Press raised flange on I.D. of dia¬ 
phragm through center hole of support plate. Be sure 
edge of support plate center hole fits groove in the raised 
flange of diaphragm. Apply thin coat of silicone lubri¬ 
cant to I.D. of secondary diaphragm and raised surface 
of flange (that fits into a groove in the secondary power 
piston). 

28. Mount Tool J-23101 in vise with large jaws up. 
Position secondary power piston so radial slots in piston 
fit over jaws of tool, Fig. 5-33. Apply light coat of sili¬ 
cone lubricant to tube of secondary power piston. 

29. Fold secondary diaphragm away from O.D. of 
secondary support plate. 

30. Holding edges of the support plate, with locking 
tangs down, place secondary diaphragm and support 
plate assembly over tube of secondary power piston. 
Flange on I.D. of secondary diaphragm will tit secondary 
piston groove. 

31. Grip edges of secondary support plate, press 
down, and rotate counterclockwise until tabs on sec¬ 
ondary power piston contact stops on support plate. Fig. 
5-34. Fold secondary diaphragm back into position on 
secondary support plate. Leave secondary power piston 
assembly on Tool J-23101 in vise. 

32. Apply light coat of talcum powder or silicone 
lubricant to bead on O.D. of secondary diaphragm. This 
will facilitate assembly of front and rear housings. 

33. Place secondary diaphragm support ring on the 
secondary power piston assembly so it rests on edge of 
diaphragm. 
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34. Hold the housing divider so the six impressions 
on middle of divider stick up. Install seal so part number 
can be read from this side. 

35. Lubricate I.D. of secondary seal with silicone lu¬ 
bricant. 

36. Position Secondary Seal Protector Tool, 
J-23188, on threaded end of secondary power piston, 
Fig. 5-43. 

37. Hold the housing divider so the six impressions 
on middle of divider stick up. Press divider down over 
tool and onto secondary power piston tube where it will 
rest against the diaphragm support ring. Remove Seal 
Protector, J-23188, from secondary power piston; how¬ 
ever, do not remove secondary power piston sub- 
assembly from Holding Fixture, J-23101. 

38. Pick up primary power piston assembly and posi¬ 
tion small end of air valve return spring on air valve so it 
contacts air valve retaining ring. 

39. Fold primary diaphragm away from O.D. of pri¬ 
mary support plate. 

40. Position primary power piston on tubular por¬ 
tion of secondary power piston, making sure small end 
of air valve return spring seats on air valve snap ring. 

41. Grip edge of primary support plate, press down, 
and start threads on secondary power piston into 
threaded portion of primary power piston by rotating 
clockwise. Fig. 5-34. 

42. Continue to tighten primary power piston until 
it is securely attached to secondary power piston, 

43. Fold primary diaphragm back into position on 
primary support plate and pull diaphragm O.D. over 
formed lip of housing divider. Check to be sure bead on 
diaphragm is seated evenly around complete cir¬ 
cumference. 

44. Remove assembly from tool J-23101. Wipe a 
thin film of silicone lubricant on O.D. of piston rod 
retainer. Insert master cylinder piston rod retainer into 
secondary power piston cavity so flat end bottoms 
against rubber reaction disc in bottom of cavity. 

45. Place primary power piston seal in rear housing 
center hold so formed flange of housing center hole fits 
groove of primary power piston seal. The part number of 
seal should show on inside of shell. 

46. Coat I.D. of primary power piston seal with thin 
film of silicone lubricant. 

CAUTION: Avoid applying excessive lubricant. 

47. Mount Power Unit Holding and Separating Fix¬ 
ture, J-22884, in vise and position rear shell on tool so 
studs fit holes provided in tool, 

48. Position power piston return spring over front 
shell inset. 

49. Assemble power piston to rear shell by pressing 
primary power piston tube through rear housing seal. 


Press down until housing divider seats in the rear shell 
and primary power piston bottoms against shell. 

50. Place piston rod retaining plate on end of power 
piston. 

51. Install vacuum check valve grommet in front 
shell with large diameter outside. 

52. Install vacuum check valve. 

53. Hold front shell assembly (with mounting studs 
up) over rear shell. Position front shell so that when 
tangs on edge of front shell arc locked in slots on edge of 
rear shell, scribe marks on top of shells will be in line. 

54. Lower front shell assembly onto rear shell by 
tightening hold down clamp. Check to be sure piston rod 
retainer goes through center of retaining plate on power 
piston return spring. Retaining plate and power piston 
spring must seat in depression in face of secondary pow¬ 
er piston. Check to be sure bead on O.D. of secondary 
diaphragm is positioned between edges of shells. 

55. Continue to tighten clamp on front shell and fit 
tangs, in appropriate slots, on rear shell. 

56. Rotate bar clockwise into locked position and 
remove power head from Holding Fixture, J-22884. 

57. Place silencer in closed end of power head boot. 
Stretch boot over push rod and over flange in center of 
rear housing and install boot retainer. 

58. Place power head assembly in vise with front 
shell facing up. Insert master cylinder piston rod, flat 
end first, into piston rod retainer. 

59. Press down on master cylinder piston rod to be 
sure it is properly seated. 

(NOTE: Remove front housing seal to assure that 
no vacuum is in power head while gaging.) 

60. Place Gage, J-22647, over piston rod in a posi¬ 
tion which will allow gage to be slipped to left or right 
without contacting studs. 

The center section of gage has tw o levels. The piston 
rod should always contact the long section (low level) of 
gage. The piston rod should never contact the short sec¬ 
tion (high level) of gage, Fig. 5-42. Move gage from side 
to side to check piston rod height. 

Any variation beyond these two limits must be com¬ 
pensated for by obtaining an adjustable piston rod from 
your servicing Parts Distribution Center and adjusting 
self-locking screw to meet gaging specifications. 

61. Wipe a thin film of silicone lubricant on the I.D. 
of front housing seal and position seal in housing depres¬ 
sion. 

62. Install master cylinder assembly on front hous¬ 
ing, positioning cylinder on mounting studs so top of 
master cylinder reservoir is toward scribe marks on hous¬ 
ing. Assemble locknuts on studs and torque to 20 foot¬ 
pounds. 
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SPECIFICATIONS 


All Series 

Item Except 693 


Swept Braking Area (in square inches) 

Front ........... 241 

Rear......... . .. 189 

Lining Area (in square inches) 

Front......... ..... 42 

Rear......... 317 

Wheel Cylinder Bore 

Rear - 680, 681, 682, 683 and 697 ... . ... 15/16” 

Rear — 698 .., ,.... 1” 

Drums (inside diameter) ... ..... ,. 12.00” 

Remachined Drum Diameter (maximum).... ... 12.060” 

Worn Drum Diameter (maximum) ... 12.090” 

Variations of Inside Drum Diameter (maximum) ..... ... .0015” 

Run-Out of Inside Drum Diameter (maximum)...... t . .005” 

Disc Thickness — minimum — Refinished..... 1.220” 

- minimum - Worn .... 1.215” 

Clearance Between Secondary Linings and Drums .. .010” — .030” 

Lateral Run-Out of Disc....*..... .0025” 

Flatness and Parallelism Between Frictional Surfaces of Disc ....0007” 

Lining Size (length, width, thickness in inches) 

Front .... Inner Shoe 5.4 x 1.93 x .43 

Outer Shoe 5.4 x 1.93 x .41 

Rear Primary . 11.00 x 2.50 x .24 

Rear Secondary .. 12.36 x 2.50 x .26 

Lining to Shoe Attachment Method ... Rivets 

Brake Combination Valve 

Front Brake Cut-in Pressure , ... , . ...... 130 psi 

Front Brake Blend Pressure ..... :.. 650 psi 

Rear Brake Proportioning Pressure — (except 697, 698 and Track Master) ........ 41% above 350 psi 

Rear Brake Proportioning Pressure with Track Master (Except 697 and 698). 41% above 470 psi 

i 

Failure Warning Differential Pressure .... 100-300 psi 


__ TORQUE SPECIFICATIONS 


241 

189 

42 

3 17 

15 / 16 ” 

1 ” 

12 . 00 ” 

12.060” 

12.090” 

.0015” 

.005” 

1 . 220 ” 

1.215” 

.030” 

.0025” 


Material 

Number 

Application 

Size 

Foot- 

Pounds 

Special 

Pipe Nut to Master Cylinder. 

1/2 —20 or 
9/16-18 

25 Max. 

Special 

All Other Brake Pipe Nuts .. 

3/8 -24, 
7/16-24, 

1/2 -20 

20 Max. 

260M 

Parking Brake Cable Clamps (at Backing Plate) . 

5/36-24 

11 

Special 

** Brake Hose to Caliper... 

7/16-20 

30 Max. 

300M 

**Brake Backing Plate to Rear Axle Housing. 

7/16—20 

50 

284M 

**Brake Unit to Cowl .... 

3/8 -16 

13 

286M 

Brake Pedal Pivot Bolt ... 

7/16—20 

i 3 

286M 

Master Cylinder to Vacuum Power Head . . .. 

3/8 -24 

1 «r- P 

20 

Special 

** Caliper to Steering Knuckle Bolt .. 

Special 

30 

Special 

Piston Extension Screw ... 

Special 

90* 

Special 

Floating Piston Stop Bolt . 

* Inch-Pounds 

10-24 

30* 


**CA UTION: This fastener is is an important attaching part in that it could affect the performance of vital 
components and systems, and/or could result in major repair expense. It must he replaced with one of the same 
part number or with an equivalent part if replacement becomes necessary. Do not use a replacement part of 
lesser quality or sutstitute design. Torque values must be used as specified during reassembly to assure proper 
retention of this part 

























































Fig. 5-44 Front Disc Brake 
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Fig. 5-45 Parking Brake 
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Fig. 5-46 Brake Lines—1 
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(NOTE: The following information pertains only to 
the Eldorado, Fig. 5-48.) 

Single Piston Sliding Caliper 
Front Disc Brakes 

The single piston sliding caliper front disc brake used 
on the Eldorado is serviced in the same manner as those 
installed on other Cadillac cars. The following items are 
distinctive to the Eldorado. 

Hub and Disc 

The Eldorado disc is loose mounted or “floating” as 


opposed to an integral unit on other cars. The disc and 
hub are separate components so that disc replacement 
does not require replacing the hub and bearings. The disc 
is held in place by lug nuts and may be removed as easily 
as a brake drum once the caliper is removed. The disc is 
11" in diameter on the Eldorado only. 

Brake Combination Valve 

The combination valve is mounted on a bracket to 
the rear of the left side upper shock absorber mounting 
bracket which is secured to the frame side rail by two 
tapping screws. The operation of the brake combination 
valve is the same as all other Cadillac models. 


SERVICE INFORMATION 


(NOTE: The service information that follows per¬ 
tains only to the Eldorado. For service procedures not 
given, refer to the forward portion of this section, as 
these procedures are the same as for the other Cadillac 
models.) 

30. Disc Assembly Removal and 
Installation 

a. Removal 

1. Raise car and remove front wheel. 

2. Remove two bolts which hold caliper to steering 
knuckle. 

(NOTE: it is not necessary to remove brake hose 
from caliper when removing disc for service.) 

3. Remove cotter pin, loosen joint upper ball nut 
and slip brake hose collar out of its clip. The slack 
gained will permit removal of caliper without pulling 

hose. 


4. Slide caliper off disc and support by a hook¬ 
shaped wire fastened to upper control arm. 

C/1 UTION: Do not allow caliper to hang from 
brake hose. 

5. Mark a wheel stud and a corresponding place on 
the disc to assist in installation. 

6. Remove the disc by sliding it off the hub. 

b. Installation 

1. Inspect hub flange and disc mating surfaces to 
make sure that they are free of dirt and other foreign 
material. Clean as required. 

2. If reinstalling original disc, align index marks on 
hub and disc and slide disc over hub pilot diameter, 
making sure that disc is seated against hub flange. 

(NOTE: If disc replacement is necessary, the new 
disc may be assembled to the hub in any position. It 
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is not necessary to replace both discs it one is all right.) 

3. Position caliper on disc and line up holes in cali¬ 
per ears with holes in steering knuckle. Make sure brake 
hose is not twisted, as its natural curvature is essential to 
maintain proper hose-to-suspension clearance through 
full movement of suspension and steering parts. 

4. Wipe all dirt and corrosion from the caliper 
mounting bolts. Do not use abrasives , as they will re¬ 
move protective plating. Lubricate smaller ends ol bolts 
with silicone lubricant. 

5. Start either bolt into the inboard ear of the cali¬ 
per and into die steering knuckle. At this point it is 
necessary to be sure that the bolt passes under the re¬ 
taining ear on the inboard shoe to maintain the shoe in 
position in the caliper, Fig. 5-10. 

6. Pass the bolt on through the outboard ear on the 
caliper until the threads on the bolt can be started into 
the steering knuckle. 

7. Repeat steps 5 and 6 in placing remaining bolt 
into caliper assembly. 

(See CAUTION page 5-8 T prior to Note 6 for steps 8 , 9, 

10 .) 

8. Tighten caliper mounting bolts to 25-35 foot¬ 
pounds. 

9* Center brake hose collar in clip and tighten ball 
joint nut to 60 foot-pounds. Install cotter pin. 

10. Install wheels, tighten wheel mounting nuts to 
105 foot-pounds and lower ear. 

11. Allow car weight to be supported on front 
wheels and inspect front brake hoses for twisted condi¬ 
tion. If necessary, correct as described in Note 34b. 

I 2. Before moving the vehicle, pump the brake pedal 
two or three times to insure firm pedal. 

31. Relining Rear Drum Brakes 
(Fig. 5-49) 

When brake relining is necessary, it is recommended 
that the complete brake lining and shoe assemblies be 
replaced with new assemblies. New lining and shoe as¬ 
semblies are precision-ground to fit the drum diameter, 
minimizing the possibility of imperfect braking action 
due to warped brake shoes or partial contact between 
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Fig. 5-49 Drum Brake Mechanism—693 


linings and drum. This simplifies the complete relining 
operation and insures a satisfactory job for the cus¬ 
tomer. 

Those Service Departments that have adequate brake 
shoe relining equipment may obtain linings, drilled and 
cut to size, from their servicing Parts Warehouses. Brake 
lining-grinding equipment should incorporate brake shoe 
holders that locate the shoes accurately in relation to the 
anchor end, as brake anchors are not adjustable and re¬ 
quire accurately ground linings. 

1. Release parking brake, raise car, and remove rear 
wheels and drums. A clip nut on one wheel stud retains 
the drum to the hub during removal. 

CAUTION: When handling brake drums , be ex¬ 
tremely careful not to drop the drum or get brake 
fluid or grease on frictional surface. 

2. Loosen parking brake cable locknut at equalizer. 

3. Remove primary brake shoe retracting spring, 
using Brake Spring Remover and Installer, J-8049. 

4. Disconnect link at anchor, using Brake Spring 
Remover and Installer, J-8049, and remove link, sec¬ 
ondary brake shoe retracting spring, and anchor plate. 

5. Remove primary brake shoe hold-down cup, 
spring, washer and pin, secondary brake shoe hold-down 
cup, spring, pin and sleeve. 

6. Remove pivot pawl and override spring as an as¬ 
sembly, and remove pawl return spring. 

7. Spread brake shoes and remove parking brake 
strut rod and spring. 

8. Remove parking brake operating lever from sec¬ 
ondary brake shoe and remove shoe and lining as¬ 
semblies from brake backing plate. 

9. Remove star wheel adjuster and primary-to- 
secondary connecting spring from brake shoes. 

10. Clean brake backing plate and all brake parts. 

CAUTION: Make certain that hands are clean 
when handling brake parts. Avoid handling friction 
surfaces of drums and linings. 

11. Torque nuts that hold backing plate to rear 
spindle to 30-40 foot-pounds torque. 

(See CA UTION page 5-8 prior to Note 6.) 

12. Lubricate threads and socket of star wheel 
adjuster and points of contact between brake shoes and 
other brake parts with special heat resistant lubricant, 
available from servicing Parts Warehouses. Use sparingly, 
especially on brake shoe pads. 

13. Thread star wheel adjusting screw completely in¬ 
to pivot nut to permit installation of brake drum over 
replacement brake shoes. 

14. Install star wheel adjuster and primary-to- 
secondary connecting spring on replacement brake 

shoes. 

CAUTION: Star wheel adjusters with three wide 
groove on O.D. of pivot nut (left hand thread) are 
installed on right side of car, while those with 
three narrow groove (right hand thread) on O.D. 
of pivot nut are installed on left side of car. 

15. Install parking brake operating lever on sec¬ 
ondary brake shoe and position shoe and lining assem¬ 
blies to brake backing plate. 
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16. Install parking brake strut rod and spring on 
brake shoes. 

(NOTE: Spring is positioned against primary brake 
shoe with spring tab outside of brake shoe web.) 

17. Engage brake shoes with wheel cylinder con¬ 
necting links and install primary brake shoe hold-down 
pin, washer, spring (green) and cup. 

18. Install anchor plate and position pivot, pawl and 
override spring as an assembly to secondary brake shoe. 

19. Install link and pawl return spring and secure all 
parts to secondary brake shoe by installing hold-down 
sleeve. 

20. Install secondary brake shoe hold-down pin, 
spring (maroon) and cup. 

21. Install primary brake shoe retracting spring 
(grey) using Brake Spring Remover and Installer. J-8049. 

22. Install secondary brake shoe retracting spring 
(blue) using Brake Spring Remover and Installer, J-8049. 

23. Install rear brake drums and clip nut retaining 
drum to hub. 

24. Perform manual service brake adjustment as 
described in Note 7. 

25. Adjust parking brake as described in Note 8. 

26. Install rear wheels and lower car. 

32. Parking Brake (Fig. 5-50) 

a. Front Cable 

The procedure for removing and installing the front 
parking brake cable is described in Note 22a and 22b 
respectively. 

b. Removal—Center Cable 

1. Release parking brake. 

2. Remove equalizer nut and washer from cable 
stud and remove equalizer. 

3. Remove cable from wire guide at center of cross 
member. 

4. Remove cable from wire guide at right side frame 
side rail. 

5. Remove cable from right and left connectors to 
rear cables. 

6. Thread cable out of cross member and through 
body bracket. Remove cable. 

c. Installation—Center Cable 

1. Thread cable through body bracket and cross 
member. 

2. Install cable in right and left connectors. 

3. Install cable in wire guide at right frame side rail. 

4. Install cable in wire guide at center of cross 
member. 

5. Install equlaizer on cable stud and secure with 
washer and nut. 

6. Check operation of parking brake and adjust as 
described in Note 8. 

d. Removal—Rear Cable 

1. Release parking brake. 

2. Raise rear of car and position on jack stands. 

3. Remove rear wheels and drums. 

4. Loosen equalizer nut and washer. 

5. Remove cable from connector. 


6. Remove U-shaped clips retaining parking brake 
cable to lower control arm brackets on right and left 
sides. 

7. Remove cable ends from parking brake operating 
levers, and remove cable ends from backing plates. 

e. Installation—Rear Cable 

1. Install cable ends through backing plates and 
connect to parking brake operating levers. 

2. Install pawl lever and pawl spring. 

CA UTION: Pull on cable and check operation of 
cable and brake mechanisms. 

3. Position brake cable to lower control arm 
brackets on right and left sides of car, and secure with 
clip. 

4. Install cable in connector. 

5. Tighten equalizer nut and washer. 

6. Install rear drums and wheels. 

7. Adjust parking brake as described in Note 8. 

33. Brake Combination Valve 

a. Removal 

1. Raise hood. 

2. Disconnect wiring connector from valve. 

3. Disconnect three brake pipes from top and one 
from front of valve and remaining brake pipe from bot¬ 
tom of valve. 

4. Remove two bolts securing valve to frame 
bracket and remove valve. 

b. Installation 

1. Position valve to frame bracket and secure with 
two bolts. 

2. Install brake pipe to bottom of valve and one 
brake pipe to front of valve and three on top. 

3. Connect wiring connector to valve. 

4. Bleed brakes as described in Note 6. 

5. Close hood. 

34. Servicing Hydraulic Brake 
Hoses and Piping (Fig. 5-51) 

Hydraulic pressure is transferred to the wheel cyl¬ 
inders through steel brake piping, flexible hoses, and a 
brake combination valve. 

The steel brake lines and flexible hoses should be 
inspected every spring and fall for damage that may oc¬ 
cur from various road hazards. 

While the flexible hoses and steel piping require no 
periodic servicing, it may be necessary to replace dam¬ 
aged hoses or piping in the following manner: 

a. Removal—(Front Wheels) 

1. Disconnect steel brake line from hose at frame 
bracket by turning steel tube fitting out of hose fitting. 
Cap fitting to prevent dirt from entering brake line. 

2. Remove U-shaped retainer from hose fitting at 
frame support bracket and remove hose from bracket. 

3. Remove cotter pin and nut securing upper bail 
joint to knuckle and remove clip securing brake hose to 
ball joint stud. 
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4. If right front hose is being replaced, remove clip 
retaining hose to frame. 

5. Turn hose out of inlet fitting of caliper and re¬ 
move and discard copper gasket. If hose is to be reused, 
cap end fittings to prevent dirt from entering hose. 

b. Installation—(Front Wheels) 

1. Install new copper gasket on caliper end of hose 
(male end). 

2. Tighten hose in caliper inlet to 30 foot-pounds 
maximum torque. 

CAUTION: Never tighten hose in wheel cylinder 
inlet with hose attached at frame end , as this will 
twist the hose . 

3. Install brake hose clip on upper ball joint stud 
and install ball joint retaining nut on stud. Tighten bail 
joint nut finger tight. 

4. With suspension in normal position (front wheels 
straight ahead and front suspension at normal standing 
height) pass female end of hose through frame support 
bracket, allowing hose to seek its own position. Insert 
hex of hose fitting into the 12-point hole in support 
bracket in the position that will result in least twisting of 
hose. 

(NOTE: Do not twist hose any more than necessary 
during this operation as its natural curvature is essential 
to maintain proper hose-to-suspension clearance through 
full movement of suspension, steering and driving parts.) 

5. Install U-shaped retainer to secure hose to frame 
support bracket. 

6. If right front hose is being replaced, install clip 
securing hose to frame. 

7. Inspect by turning wheels from stop-to-stop 
while observing hose position. Be sure that hose does not 
touch any other part at any time during steering travel. 
If contact does occur, remove hose retainer, and if neces¬ 
sary loosen upper ball joint nut, and reposition hose as 
necessary. Replace retainer, tighten ball joint nut finger 
tight, and re inspect. 

8. When hose is properly positioned, torque ball 
joint nut to 60 foot-pounds minimum. 

(See CA UTION page 5-8 prior to Note 6.) 

(NOTE: If cotter pin cannot be installed, tighten 
nut to next hole and install cotter pin.) 

CA UTION: When installing cotter pin , make sure 
ends of pin are pinched tight against Jlat of nut. 
DO NOT let end of cotter pin extend down to¬ 
ward outer drive axle seal 

9. Install steel brake line fitting into brake hose 


at frame support bracket and tighten fitting to 20 foot¬ 
pounds maximum torque, 

10. Bleed brakes as described in Note 6. 

c. Removal—Hydraulic Brake Piping (Rear 
Wheels) 

1. Disconnect steel brake piping at rear wheel cyl¬ 
inder fitting. Cap fitting to prevent dirt from entering 
wheel cylinder. 

2. Disconnect brake piping at brake line junction 
fitting on rear axle. 

3. If left brake pipe is being removed, bend clip 
open and remove pipe. 

4. If right brake piping is being removed, bend clips 
open and remove piping. 

d. Installation—Hydraulic Brake Piping 
(Rear Wheels) 

1. Position brake piping to rear axie and hand start 
tube nuts into wheel cylinder and junction block. 

a. If right brake piping is being installed, bend clips 
over pipe, retaining piping to rear axle. 

b. If left brake piping is being installed, bend clip 
retaining piping to rear axle. 

2. Tighten piping to brake line junction fitting on 
rear axle, tighten to 20 foot-pounds maximum torque. 

3. Tighten brake piping to rear wheel cylinder fit¬ 
ting, tighten to 20 foot-pounds maximum torque. 

4. Bleed all brakes as described in Note 6. 

e. Removal—Hydraulic Brake Hose (Rear 
Wheels) 

1. Disconnect steel brake pipe from hose. Cap pipe. 

2. Remove retainer securing forward end of brake 
hose to frame. 

3. Remove bolt from junction block on axle. 

4. Disconnect rear axle piping from junction block. 
Cap pipes. 

f. Installation—Hydraulic Brake Hose (Rear 
Wheels) 

1. Connect rear axle piping to junction block. 
Tighten fittings to 20 foot-pounds maximum torque. 

2. Bolt junction block to axle. 

3. Pass female end of hose through frame allowing 
hose to seek its own position. 

4. Install retainer to secure hose to frame. 

5. Place steel tube connector in hose fitting and 
tighten to 20 foot-pounds maximum torque. 

CAUTION: Do not allow hose to twist out of its 
normal position . 

6. Bleed all brakes as described in Note 6. 
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TORQUE SPECIFICATIONS—ELDORADO ONLY 


Material 

Number 

Application 

Size 

Foot- 

Pounds 

28 OM 

286M 

Bearing Retainer/Splash Shield to Knuckle . 

** Brake Backing Plate to Rear Axle Housing.. 

For other Torque Specifications Refer to Page 5-31 

3/8-16 

3/8-24 • 

30 

35 

(NOTE: Refer to back of Manual, Page 16-1, for bolt and nut markings and steel classifications.) 


**CAUTION: This fastener is an important attaching part in that it could affect the performance of vital compo¬ 
nents and systems, and for could result in major repair expenses It must be replaced with one of the same part 
number or with an equivalent part if replacement becomes necessary k Do not use a replacement part of lesser 
quality or substitute design. Torque values must be used as specified during reassembly to assure proper retention 
of this part 



Swept Braking Area (in square inches) 

T r on t 2 ^ 4 

Rear .... 138 

Lining Area (in square inches) 

Front.* * .... , *... .41,76 

Rear * . , .. ........ .* -.84 

Wheel Cylinder Bore 

Front.. * . . .. , ..2-15/16” 

Rear .. . . ....*.15/16” 

Drums (inside diameter).... 4 .... . 11.00’ 

Remachined Drum Diameter (maximum) ... 11.06” 

Worn Drum Diameter (maximum)...11.09” 

Variations of Inside Drum Diameter (maximum)....002” 

Run-Out of Inside Drum Diameter... ,005” 

Lateral Run-Out of Disc on Hub (Maximum) ....008” 

Flatness and Parallelism Between Frictional Surfaces of Disc.. .0005” 

Minimum Disc Thickness .......1.190” 

Lining Size (length, width, thickness in inches) 

Front . . . . ... ... Inner Shoe 5 A x 1.93 x .43 

Outer Shoe 5,4 x 1.93 x .41 

Rear ....... . 

Primary . . ... 9,00 x 2.00 x .20 

Secondary .. . ..- 12.00 x 2.00 x .29 

Lining to Shoe Attachment Method ..... Rivets 

Brake Combination Valve 

Front Brake Cut-in Pressure .. ....130 psi 

Front Brake Blend Pressure , . .... 650 psi 

Rear Brake Proportioning Pressure Except with Track Master ... 41% above 350 psi 

Rear Brake Proportioning Pressure with Track Master.. ... . 41% above 470 psi 

Failure Warning Differential Pressure . . ......100-300 psi 













































Fig, 5-50 Eldorado Parking Brake— 
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Fig. 5-51 Eldorado Parking Brake-2 
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Fig. 5-52 Eldorado Brake Lines 
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Fig. 5-53 Eldorado Brake Lines—2 
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Fig. 5-54 Eldorado Brake Lines—3 
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Purpose of System 

Wheel or brake lock-up occurs when the brake is 
applied so tightly that the wheel is held from turning 
and skids on the road surface* Since a tire will skid about 
as easily in one direction as another, a car with locked 
rear Wheels may yaw or swerve, sending the rear end out 
of control. In severe cases this yaw may result in “spin¬ 
out” 

Skidding may also increase the distance in which the 
car may be stopped as friction developed between tire 
and road surface may be less when sliding than when 
rolling, especially on a wet surface. 

To reduce these undesirable braking characteristics, 
the Track Master System is available as optional equip¬ 
ment. The primary purposes of the system during a pan¬ 
ic stop or other hard application of brakes are: (1) main¬ 
tain lateral stability of the car; (2) provide near maxi¬ 
mum controlled braking effort to decrease stopping dis¬ 
tance, on most road surfaces; (3) prevent flat spots on 
tires. 

Controlling Rear Wheel Lock 

All of these objectives are obtained by keeping the 
rear wheels rolling, with the brakes applied as tightly as 
possible, without actually locking the rear wheels. In 
practice, improvement in lateral stability is significant 
under most driving conditions, while decrease in stop¬ 
ping distance is most effective on wet pavements. 


Friction between lire and road will vary widely ac¬ 
cording to type of tire and its tread condition as well as 
type of road and its surface condition. These variables 
make it impossible to predetermine the correct amount 
of friction and hydraulic pressure to stop without lock¬ 
ing the rear wheels. 

Instead, this friction must be established auto¬ 
matically in each instance of brake application at the 
maximum possible, while still allowing the rear wheels to 
turn. This determination is made by the system sensing 
when the wheels are beginning to lock. 

Basic Operation 

Most car stops are at low rates of deceleration, with 
only a moderate application of force to the brakes, and 
the Track Master System is passive. However, the system 
is energized whenever the ignition is on, and it stands 
ready to function whenever a rear wheel is about to lock 
— whether as a result of an emergency stop with good 
tires on dry concrete or just a slow stop with bald tires 
on a wet or icy road. 

The Track Master System is composed of the follow¬ 
ing major components: C-car has a speed sensor at the 
transmission while the Eldorado has speed sensors at 
each rear wheel; controller under instrument panel; and 
modulator on cowl in engine compartment. 

Skid control starts with a speed indication taken 
from a magnetic pick-up device known as the sensor. 
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Fig. 5-58 Pictorial View—Release Mode—Eldorado 
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Fig. 5-59 Pictorial View—Release Mode—Exc. Eldorado 


The sensor produces an electrical frequency that is pro¬ 
portional to wheel speed. This frequency is monitored 
by the controller. 

When a wheel is not locking during brake applica¬ 
tion, the wheel will gradually decelerate. However, when 
a wheel has started to lock, it will decelerate abruptly at 
a rate much faster than the car's deceleration. 

When the controller determines that the frequency 
changes too rapidly and the car is thereby approaching a 
skid condition, the controller sends an electrical signal to 
the modulator solenoid. 

The modulator seals hydraulic pressure from the 
brake master cylinder and then increases the volume 
from the modulator to the rear wheel cylinders. This 
increased volume results in decreased hydraulic pressure 
and partial brake release. 

With the rear brakes partially released, the wheels 
accelerate and, as car speed is approached, the controller 
senses the condition and de-energizes the modulator. 

This action positions the modulator to increase 
brake pressure to the rear wheel cylinders until a locking 
condition is again sensed. The entire cycle of partial 
brake release and re-application occurs in about 1/3 of a 
second. During a stop where brake pressure is sufficient 
to cause lock-up, the cycling will continue until the car 
is slowed to approximately five miles per hour, or until 
the brakes are released by the driver. 

Figures 5-56, 5-57, 5-58 and 5-59 are pictorial dia¬ 
grams of the system in the normal braking and released 
mode, respectively. 


Control Circuits 

Figure 5-60 and 5-61 illustrate the total Track Mas¬ 
ter System control circuits. 

a. Hydraulic Control Circuit 

In addition to the normal brake system components 
(dual master cylinder, brake combination valve, front 
wheel cylinders, rear wheel cylinders, connecting brake 
lines), the hydraulic control circuit also includes the 
hydraulic check valve. This valve, which is an integral 
part of the modulator assembly, is connected between 
the brake combination valve and rear brake wheel cylin¬ 
ders. 

b. Vacuum Control Circuit 

This vacuum control circuit includes the vacuum 
hose connection from the engine manifold, vacuum 
check valve, valve section of the solenoid valve, and actu¬ 
ator section of the modulator assembly. The vacuum 
control circuit provides the power necessary to operate 
the modulator. 

c. Electrical Control Circuit 

This electrical control circuit includes the controller, 
solenoid section of the solenoid valve, speed sensor and 
modulator travel switch. Electrical power is supplied to 
the Track Master System when the ignition switch is 
turned to all positions except “OFF" and “Accessory ". 




























Fig. 5-60 Control Circuits—Eldorado 
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Fig. 5-61 Control Circuits— Exc. Eldorado 
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Operation—Normal Brake Stop 
(Fig, 5-62 and 5-63) 

During normal driving conditions an a.c. voltage is 
sent by the wheel sensors to the controller. When the 
controller is not sensing an impending wheel lock-up, the 
modulator vacuum solenoid is without a ground circuit 
and normal brake apply pressure is transmitted to the 
rear wheel cylinders. 

Operation—Release 
(Fig, 5-64 and 5-65) 

When the controller senses an impending wheel 
lock-up, one side of the modulator vacuum solenoid is 
switched through the light green wire to ground poten¬ 
tial in the controller and the modulator solenoid is ener¬ 
gized, This action creates a sealed hydraulic circuit be¬ 
tween the check valve and the rear wheel cylinders. 

The modulator displacement piston moves slightly to 
increase the rear brake line volume resulting in a de¬ 
crease in pressure to the rear wheel cylinders, thereby 
alleviating the lock-up tendency. 

Operation—Exercise Cycle 

Each time the ignition switch is turned on, a momen¬ 
tary ground is created in the transistorized circuitry of 
the controller, energizing the modulator solenoid. An 
audible noise accompanies this exercising cycle. 

35. Major System Components 

a. Wheel Speed Sensors 

The speed sensors are mechanically driven electro¬ 
magnetic devices which produce an a.c. voltage. Basic 
parts of the sensor include a coil, permanent magnet, 
stator, and rotor, as illustrated in Fig, 5-66, Both the 
stator and rotor have 120 teeth or grooves equally 
spaced around their circumferences. ! he magnetic cir¬ 
cuit has two parallel paths. One is through the stator and 
rotor teeth and the other directly links the cod. When 
the stator and rotor teeth are aligned, the flux linking 
the coil is small. When the stator and rotor teeth are not 
aligned, the flux linking the coil is larger. The change in 
flux linking the coil induces an a.c. voltage in the coil. 
The frequency of this voltage is proportional to the 
speed of the rotor, 

1, The wheel speed sensor installation is illustrated 
in Fig, 5-80. The sensor is screwed into the rear wheel 
spindle and driven through the spindle by a lung shaft 
attached to the cap. Since the rear wheels of a front- 
wheel drive vehicle rotate independently, one wheel 
speed sensor is required for each rear wheel. The outputs 
of the sensors are electronically combined in the con¬ 
troller. A section view showing the internal parts and 
construction is illustrated in Fig. 5-67. The sensors are 
serviced only as complete assemblies. 

2. Transmission Speed Sensor (Fig. 5-68) — The 
Transmission Speed Sensor installation is illustrated in 
Fig. 5-81. T he sensor mounts in the transmission in place 
of the speedometer driven gear assembly. Both the 


driven gear and flexible shaft coupling are integral parts 
of the sensor. Since the rear wheels of a rear-wheel drive 
vehicle are connected through the differential and trans¬ 
mission, the one Transmission Speed Sensor produces an 
effective speed signal. With 90 teeth on the stator, 15- 
inch wheels, and a gear ratio of 1.33:1, the resulting 
transmission sensor output frequency is 25 Hz (cycles) 
per mph of vehicle speed, A section view showing the 
internal parts and construction is illustrated in Fig. 5-69, 

b. Controller 

The controller is the electronic computer in the 
Track Master System, An outline and section view of the 
controller are illustrated in Fig. 5-70. This unit contains 
a hybrid electronic circuit comprising discrete com¬ 
ponents, a printed circuit board, and a ceramic circuit 
utilizing thick film technology along with flip chip semi¬ 
conductors. The circuitry is covered with a protective 
coating and encased in a plastic housing. Electrical con¬ 
nections are made to the car harness by plug-in con¬ 
nectors. 

The controller receives and continuously monitors 
the input speed signals from the two wheel speed 
sensors in the case of a front-wheel drive vehicle, or the 
transmission speed sensor in the case of a rear-wheel 
drive vehicle. Its basic functions are to determine from 
the input speed signal when rear wheel lock-up is im¬ 
pending, to generate an electrical output to make a 
ground circuit which automatically partially releases the 
rear brakes, to determine when the impending rear wheel 
lock-up situation ceases to exist, and to remove the out¬ 
put signal and ground which again applies the rear 
brakes. 

The controller accomplishes its basic functions by 
modifying the wheel speed or transmission speed signal 
to form a second signal simulating vehicle speed. Both 
wheel speed or transmission speed and vehicle speed sig¬ 
nals are then compared. When their difference increases 
to a predetermined value, the controller generates the 
output signal making a ground circuit which releases the 
rear brakes, with reduced rear braking, wheel speed or 
transmission speed increases, and when the difference 
between the wheel speed or transmission speed and ve¬ 
hicle speed signals decreases to a predetermined value, 
the controller removes the output ground signal, thereby 
increasing rear braking. This process is repeated as re¬ 
quired until the vehicle speed decreases to about 5 mph, 
or until the brakes are released by the driver. 

The controller also contains special circuitry which is 
used in conjunction with the brake warning light to sig¬ 
nal most system malfunctions. The controller is serviced 
as an assembly. 

c. Modulator 

The modulator as pictured with the integral sole¬ 
noid valve in Fig, 5-7 ! is mounted on the left side of the 
cowl. In response to the atmospheric air input from the 
solenoid valve, its basic function is to control or pulse 
the hydraulic pressure to the rear brakes during maxi¬ 
mum braking stops, similar to pumping the brake pedal 
with your foot. 




Fig. 5-62 Operation-Normal Braking—Eldorado 
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Fig, 5-63 Operation—Normal Braking—Exc. Eldorado 
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Fig. 5-64 Operation—Release Mode—Eldorado 
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Fig. 5-65 Operation—Release Mode—Exc. Eldorado 
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Fig. 5-66 Speed Sensor Magnetic Circuit 














5-58 


BRAKES-TRACK MASTER 



SHAFT AND ROTOR 
ASSEMBLY 


BOBBIN 

ASSEMBLY 


END PLATE 


SNAP RING 


SPRING 

THRUST WASHER 




SPACING RING 

THRUST WASHER 

DAMPER 

RETAINING RING 


CORE 


DIRECTION OF CHARGE 


MAGNET 


BODY ASSEMBLY 


Fig. 5-67 Wheel Speed Sensor Sectional View 


Figs. 5-72 and 5-73 are section views of the modu¬ 
lator showing (he position of the component parts dur¬ 
ing normal braking and the release mode, respectively. 
These figures illustrate the component parts and con¬ 
struction of the modulator which is basically a spring- 
loaded vacuum operated diaphragm actuator. The sup¬ 
port plate operates a displacement piston and hydraulic 
check valve which controls the rear brake pressure. The 
piston also operates the travel switch. Also included as 
parts of the overall modulator assembly are a vacuum 
check valve and solenoid valve. Electrical connections 



Fig. 5-68 Transmission Speed Sensor 


are made to the solenoid valve and travel switch, engine 
vacuum is connected to the vacuum check valve, and 
hydraulic connections are made to the rear brakes (out¬ 
let port) and brake combination valve (inlet port). 

During normal braking, Fig. 5-72, engine vacuum is 
connected through the vacuum check valve to one side 
of the diaphragm and through the solenoid valve to the 
other side of the diaphragm. With the same pressure on 
both sides of the diaphragm, the spring holds the dia¬ 
phragm and piston at the top of the modulator. The 
piston holds the hydraulic check valve open and con¬ 
nects the hydraulic pressure from the differential and 
proportioning valve to the rear brake wheel cylinders. In 
the release mode, Fig. 5-73, the vacuum connection 
through the solenoid valve is blocked by the armature 
plate and atmospheric air is connected through the sole¬ 
noid valve to one side of the diaphragm and support 
plate. The resulting differential pressure creates a force 
opposing the spring force and pulls the diaphragm and 
piston toward the bottom of the modulator. When the 
piston moves down, the hydraulic check valve closes and 
seals off the master cylinder pressure from the rear brake 
wheel cylinders. Further movement of the piston in¬ 
creases the volume of the rear brake lines which reduces 
the rear brake pressure. 

d. Solenoid Valve 

The solenoid valve is a three-way vacuum valve 
which is operated by the electro-magnetic action of a 
solenoid. It is mounted through a grommet as an integral 
part of the modulator. Sensing that rear wheel lock-up is 
imminent, the controller sends an electrical signal to the 
solenoid valve. Its basic function is to convert this elec¬ 
trical signal into a pneumatic signal which is used by the 
modulator. 
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Fig, 5-69 Transmission Speed Sensor Sectional View 
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Fig. 5-70 Controller Outline and Sectional View 
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Fig. 5-71 Modulator Assembly 


Fig. 5-74 is a section view of the solenoid and illus¬ 
trates the internal parts, construction, magnetic oper¬ 
ation, and pneumatic operation. There are two inputs to 
the valve. Atmospheric air is supplied through the cover 
at port “A” and engine vacuum is supplied through a 
hose connection at port “V”. These two pneumatic in¬ 


puts may be alternately connected to the modulator 
through output port '‘O' 1 by the action of the valve. 

With no electrical signal supplied to the solenoid, 
there is no magnetic action. The spring pushes the arma¬ 
ture plate against the apply mode O-ring seal. This 
blocks the flow of atmospheric air through port “A 1 ' of 
the solenoid and allows vacuum to draw air through the 
vacuum valve from the top side of the modulator dia¬ 
phragm, from port “0” to port “V'\ When the solenoid 
valve receives an electrical signal from the controller, the 
magnetic action of the solenoid opposes the spring and 
pulls the armature plate against the release mode O-ring 
seal. This blocks the vacuum supply to one side of the 
modulator diaphragm and allows the modulator to draw 
atmospheric air through port “A" of the solenoid and 
supply it to port “0'\ 

The resulting action of the modulator is to release 
the rear brakes. During a maximum braking stop, the 
solenoid valve will continue to cycle, alternately sup¬ 
plying air or vacuum to the modulator, until the vehicle 
speed is less than five miles per hour or until the brakes 
are released by the driver. 

e. Brake System Warning Light 

The brake system warning light, located in the in¬ 
strument panel, normally indicates that the brake system 
has sustained a loss of hydraulic pressure to either the 
front or rear brakes. The bulb and circuit are checked 
with the ignition switch in the “START” position, 
where the brake light should be illuminated. 



Fig. 5-72 Modulator Assembly—Normal Braking 

































BRAKES-TRACK MASTER 


5 61 



Fig. 5-73 Modulator Assembly—Release 


For vehicles equipped with the Track Master option, harness connector; front harness running from Ihe rear 

the brake system warning light also operates in conjunc- axle harness connector to the controller; and a controller 

tion with the modulator travel switch and special cir- and modulator harness, running from the controller to 

cuitry in the controller to provide a visual indication to the ignition circuit and modulator, 

the driver in the event of most Track Master System Connectors for the speed sensors and solenoid valve 

malfunctions. When the travel switch is open more than are molded waterproof-type with appropriate clamps to 

approximately four seconds (except during a skid con- insure sealing. 

trolled stop), the controller turns the tell-tale light on. 2. The C-car Track Master wiring harness consists of 

An exception to this is an open in the 4 amp feed circuit a body harness running from the transmission sensor to 

from the ignition switch, which is indicated without the the controller; and a controller and modulator harness, 

four second delay. When a malfunction is detected, the running from the controller to the ignition circuit and 

warning light is illuminated and remains illuminated un- modulator. 

til the ignition switch is turned off. Any malfunction The solenoid cable is unique in that it has a single 

indication requires immediate service to the hydraulic conductor with a braided copper shield and insulating 
system or Track Master System. jacket. Contrary to usual practice, the shield is not at 

In the event of many types of malfunctions, the rear ground potential, but is at battery potential. This has 

brake operation automatically reverts to a standard been done so that if the solenoid cable is shorted, the 

system; i.e., normal operation without the Track Master control system fuse will blow and the brake system will 

System option. For certain malfunctions, the restoration function in a standard manner. If the system were not 

of standard brakes is accomplished by a special con- designed to blow the fuse, a short in the ground side of 

trailer circuit which prevents the generation of an out- the solenoid circuit (light green wire) would keep the 

put brake release signal whenever a malfunction indi- rear brakes continuously released, 

cates signal exists in the brake system warning light cir¬ 
cuit. 

Mobile Radio Equipment 

f. Electrical Harness 

1. The Eldorado Track Master System wiring liar- (NOTE: The electronic portion of the Track Master 

ness consists of three main sections: rear axle harness, system may be affected by some types of mobile radio 

which runs from the rear wheel sensors to a rear axle transmitting equipment installed in your Cadillac. Such 
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Fig. 5-74 Sectional View—Solenoid 


interference may exist while transmitting, causing inter¬ 
mittent release of the rear brakes or disengagement of 
the Track Master system. If the system is disengaged, the 
brake warning light will come on and standard braking 
will be possible. Citizen’s band radios, electronic garage 
door openers and similar devices with 5 watts or less 
input, as well as mobile telephone equipment installed 


by your local telephone company in accordance with 
Beil System Procedure 404-300-200, or equivalent, will 
not affect Track Master operation. Other types of radio 
transmitting equipment, i.e., amateur radio, Public Land 
Mobile radio, etc. in your Track Master equipped Cad¬ 
illac will require the installation of a special filter.) 


DIAGNOSIS 


36. Diagnosis 

a. How to Use Diagnosis Guide 

The operation of the brake tell-tale light is important 
when analyzing a Track Master problem. Any abnormal 
brake light indication means there is a problem in the 
hydraulic system or the Track Master System. In ad¬ 
dition, if the light does come on, it is important to know 
if turn on is immediate or there is a delay. The lack of an 
exercise cycle or the presence of pseudo cycling also 
indicates a Track Master problem. The diagnosis guide, 
in large part, is based on these four underlined char¬ 
acteristics and a definition for each is listed in Part b. 


Most problems will fall into one of these conditions. 
However, the system may exhibit none of the four fail¬ 
ure characteristics and still not cycle during an impend¬ 
ing wheel lock. 

If an owner complains of this situation, the only 
recourse is to observe the operation under wheel lock 
conditions. Part c is a test used to simulate wheel-lock so 
the operation of the system may be observed. 

After it is positively determined that a problem 
exists, the first step is to remove the system in-line 4 
amp fuse, disconnect both controller connectors and use 
an ohmmeter to check for the presence of open or short 
circuits as described in Part d. 

The diagnosis guide, Part 3, is keyed to information 
obtained in Parts b, c, and d. 
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b. Definitions 

Definition of “Immediate” Brake Light: 

The brake light comes on immediately when the ig¬ 
nition switch is turned to the “ON” position. 

Definition of “Delayed” brake Light: 

A delayed brake light comes on two to five seconds 
after the ignition switch is turned to the “ON" position. 

When a delayed brake light is encountered, it is 
normally the result of the Track Master self check cir¬ 
cuitry detecting a problem in the system. When this oc¬ 
curs, the self check circuit latches off the Track Master 
and latches the brake lamp on. Finding the problem and 
taking corrective action at this time (with the ignition 
on) will not result in the brake light going off, as it is 
latched on. In order to reset the Track Master self check 
circuit and turn the brake lamp off, it is necessary to 
turn the ignition off. After doing so, it may be again 
turned on and the engine started, to evaluate the cor¬ 
rective action and/or continue the diagnosis procedure. 

Definition of Exercise Cycle: 

Each time the ignition switch is turned on, the Track 
Master controller sends a short signal to the modulator 
assembly. This signal energizes the solenoid valve, which 
in turn allows the modulator to partially cycle if there is 
vacuum in the system. This exercise cycle can be de¬ 
tected audibly or by feeling the modulator while some¬ 
one turns the ignition switch on; however, the only pos¬ 
itive way to determine if the exercise cycle is normal is 
to check it with vacuum in the system (running engine 
for a few seconds will provide sufficient vacuum) and 
with an ohmmeter connected from the modulator travel 
switch terminal to ground. If the ohmmeter reading in¬ 
dicates that the modulator travel switch has changed 
from “closed” to “open” and back to “closed” again 
when the ignition switch is turned to the “on” position, 
the exercise cycle is normal. 

Definition of Pseudo Cycling: 

The Track Master System’s basic function is to main¬ 
tain vehicle stability during maximum effort stops by 
keeping the rear wheels from skidding. This action can 
take place at varying degrees of brake pedal effort as 
determined by brake effectiveness, slipperincss of road 
surface, etc., and normal cycling will be experienced 
when the controller senses the rear wheels starting to 
lock up. This is “normal” operation. Cycling of the 
system, random or otherwise, when not braking the ve¬ 
hicle or when light (normal) brake stops are being made 
would be considered “pseudo cycling”. 



Fig. 5-75 Rotating Wheel 

c. Operational Check 

1. C-Car — Raise and support rear end of vehicle so 
the rear wheels are above the floor. Start the engine, 
shift into “drive” range and accelerate wheels to 
approximately 40 mph (speedometer). Apply the brake 
firmly and observe the speedometer. The speedometer 
should reflect the cycling of the rear wheels and should 
gradually approach 0 mph. Also, the cycling of the rear 
wheels normally can be felt as well as heard. If the 
speedometer goes directly to “0” mph from 40 mph 
when the brake is applied, the wheel lock control system 
is inoperative. 

2. Eldorado — Raise and support rear end of vehicle 
so that rear wheels are above the floor. Start the engine. 
Use the following procedure for each rear wheel: rotate 
wheel at high speed using wheel spinner of Dynamic 
Wheel Balancer, Fig. 5-75, Remove drive motor from 
wheel, apply brake firmly and observe rear wheel for 
cycling. If wheel stops immediately after application of 
foot brake, system is not operating normally. 

d. Controller Connectors Check (Fig. 5-64) 

Resistance and continuity checks should be made at 
the harness connectors with the controller disconnected, 
and with the Track Master System power lead discon¬ 
nected at the 4 amp in-line fuse. Normal readings are 
shown in Fig. 5-76 and 5-77. 











Fig. 5-76 Resistance and Continuity Checks—Eldorado 
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Fig. 5-77 Resistance and Continuity Checks—Exc, Eldorado 
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Fig. 5-78 Circuit Diagram—Eldorado 
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Fig. 5-79 Circuit Diagram—Exc. Eldorado 



BRAKES-TRACK MASTER 5-67 








5-68 


BRAKES-TRACK MASTER 


Diagnosis Guide 


CONDITION 

POSSIBLE CAUSE 

CORRECTIVE ACTION 

No brake light under 
any condition (check 
by placing ignition in 
"START”) 

Burned out lamp (bulb). 

Blown 10 amp trans - gage fuse 

Open electrical leads to brake lamp 

circuit. 

Check for cause. Replace bulb. 

Check for cause. Replace fuse. 

Check for continuity of leads anci correct accord¬ 
ingly. 

Immediate brake light 
when ignition switch is 
turned "ON”) 

Leak in hydraulic system. 

Check by removing lead from brake combination 
valve. If light goes out, a leak in hydraulic system 
is indicated. 


Track Master fuse blown. (Track 
Master inoperative) 

Check harness & connector for cause of blown 
fuse and correct. Replace fuse. (See remaining 
causes in this group also) 


Shorted solenoid lead to ground- 
blows Track Master fuse. (Track 
Master inoperative) 

Repair or replace harness. 


Shorted solenoid (blows Track Master 
fuse, Track Master inoperative) 

Replace solenoid. 


No +12 VDC at Track Master control¬ 
ler. (Faulty connections or open 
circuit in wiring - Track Master 
inoperative) Track Master controller 
faulty. 

Check feed wire (pink) and connectors. Correct as 
necessary. 


Track Master controller faulty. 

Replace controller. 

FOR THE FOLLOWING CONDITIONS: It is assumed that the brake lamp circuit operates normally and there are 
no hydraulic leaks or air trapped in the brake system. 

CONDITION 

——- ——. - 

POSSIBLE CAUSE 

CORRECTIVE ACTION 

No brake light. Track 
Master completely 
inoperative but 
exercise cycle OK. 
(Ignition switch “ON" 
or engine running.) 

Transmission sensor seized or not 
being driven. 

Check speedo gear and replace if necessary. 
Check for cause of seizing and replace. 


Wheel sensor quill or dust cap missing 
or faulty (wheel sensor not being 
driven). 

Check for cause and replace parts as necessary. 


Both speed sensor leads shorted to 
each other (but not shorted to 
ground) 

Disconnect speed sensor connectors. 



a. Check resistance across speed sensor terminals. 
(Should be 1000-2500 ohms). If out of limits, 
replace speed sensor. 



b. Remove connectors to controller. Check re¬ 
sistance across terminals at speed sensor 
connector. Should be infinite (open). If not, 
repair or replace harness. 


Track Master controller faulty. 

Replace controller. 
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CONDITION 

POSSIBLE CAUSE 

No brake light. Track 
Master completely 
inoperative and no 
exercise cycle (ignition 
switch “ON” or engine 
running). 

Loss of ground connection to Track 
Master controller. 

Controller connector not plugged 
into controller and modulator 
harness. 


Solenoid valve seized in de-energized 
position. 


Modulator seized in de-energized 
position. 

i_ 

Track Master controller faulty. 


CORRECTIVE ACTION 


Brake light comes on 
after a 2-5 second de¬ 
lay. Track Master 
completely inoperative 
but exercise cycle OK. 
(Ignition switch “ON” 
or engine running.) 


Speed sensor leads open 


Modulator travel switch open. 


(Black/white wire) 
Plug in connector. 


Speed sensor lead(s) shorted to 
ground. 


Modulator travel switch connector 
not making contact with the terminal 
or open circuit in the lead. 


Disconnect solenoid lead. 

a. Momentarily apply 12 volts to solenoid ter¬ 
minals and listen for solenoid core movement 
(sharp click). If inoperative, replace solenoid. 

b. Apply 12 volts to solenoid terminals for 2-3 
seconds and observe if vacuum leak stops after 
solenoid “clicks” (with engine running). If 
vacuum leak does not stop, replace solenoid. 

Disconnect gray modulator travel switch wire. 

Connect ohmmeter from modulator travel switch 
to ground. With the engine running, pull solenoid 
valve out of modulator port and observe ohm- 
meter. If ohmmeter reflects a change from very 
low resistance to high resistance as the solenoid 
valve is removed, the modulator is OK. If not, re¬ 
place the modulator. 

Replace controller. 


Check speed sensor connectors for secure con¬ 
nection. 

Disconnect connectors and check continuity 
across sensor terminals - should be 1000-2500 
ohms. If not, replace sensor(s). 

Remove connectors to controller and check re¬ 
sistance across terminals E & F and K & L at 
harness connector with the speed sensor con¬ 
nectors) reconnected (should be 1000-2500 
ohms) - if open, replace harness. 

Disconnect speed sensor connectors and check 
:ontinuity of speed sensor terminals to ground. If 
any terminal is grounded, replace speed sensor. 

Remove connectors to controller. Check conti¬ 
nuity of speed sensor connector terminals to 
ground. If any terminals are grounded, replace 
harness. 

Remove gray wire connector from modulator 
travel switch terminal. Check for 0-10 ohm 
resistance reading from terminal to ground. If out 
of limits, replace modulator. 

Check gray wire connector at modulator travel 
switch terminal for security. 

Remove gray wire modulator travel switch con¬ 
nector from terminal and insert jumper from 
connector to ground. If system now operates 
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CONDITION 

POSSIBLE CAUSE 

CORRECTIVE ACTION 

Brake light comes on 

Modulator travel switch connector 

normally, the travel switch is faulty, requiring 

after a 2-5 second 

not making contact with the terminal 

modulator replacement. If system is still in- 

delay. Track Master 

or open circuit in the lead. (Confd.) 

operative, check continuity of modulator travel 

completely inoperative 
but exercise cycle OK. 

Track Master controller faulty. 

switch lead. If open, repair or replace harness. 

(Ignition switch “ON” 
or engine running.) 
(Confd.) 

Replace controller. 

Brake light comes on 

Solenoid lead(s) open. 

Check connector at solenoid valve tor security. 

after a 2-5 second 

Remove connector and check resistance of sole- 

delay. Track Master 
completely inoperative 


noid (3-6 ohms). If out of limit, replace solenoid. 

and no exercise cycle. 


Remove controller and modulator harness con- 

(Ignition switch “ON” 


nector at controller. Also disconnect pink 12 volt 

or engine running.) 


feed wire to harness by removing in-line 4 amp 
fuse. Check continuity of terminals C & D, Fig. 
5-76 and/or 5-77, at the harness connector with a 
jumper temporarily inserted across the solenoid 
valve connector terminals. If open, repair or 
replace harness. 


Track Master controller faulty. 

Replace controller. 


Mobile radio transmission equipment. 

Shield Track Master. 

Relocate transmitter equipment. 

Pseudo cycling while 

Frayed shield leads causing inter* 

Visually check shields leads and connectors for 

vehicle is in motion. 

mittent short. 

stray strands of wire. Repair or replace harness as 
required. 


Sensor drive shaft rubbing in wheel 

Replace sensor. 


spindle. 

- 


Missing or damaged insulators. 

Replace insulators. 


Sensor Damper Deteriorated 

Replace sensor. 


Bad electrical connections. 

Clean connector. 


Track Master controller faulty. 

Replace controller. 


Mobile radio transmission equipment. 

Relocate transmitter equipment. Shield Track 
Master. 

Pseudo cycling while 
vehicle is parked (with 

Bad electrical connections. 

Clean the connection. 

engine running or igni¬ 
tion switch “ON”). 

Track Master controller faulty. 

Replace controller. 

Does not cycle down 
to 5 mph during max- 

insufficient operating vacuum. 

Look for severe vacuum leak and correct. 

imum braking effort 
stop. 

Track Master controller faulty. 

Replace controller. 

Brake light on 2-5 

Defective brake combination valve 

Replace brake combination valve. 

seconds after high 

(excessive peressure applied to 


brake pressure is 
applied. 

modulator). 
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SERVICE INFORMATION 


CAUTION: Never operate the system unless the 
controller has a good ground. Never reverse bat¬ 
tery polarity and always connect battery booster 
cables positive to positive and negative to negative . 

37. Wheel Speed Sensor (Fig. 5-80) 
(Eldorado Only) 

a. Removal 

1. Remove rear wheel disc. 

2. Remove three screws that secure cap to hub 
assembly and remove cap. 

3. Remove two insulators from sensor assembly pin 
and remove pin. 

(NOTE: A new pin will be required during instal¬ 
lation.) 

4. Remove spindle as described in Section 4, Note 
37a. 

5. Position clamp that secures rear harness con¬ 
nector on body of sensor and remove rear harness con¬ 
nector. 

6. Place spindle on bench using a 1-5/8“ open end 
wrench, remove sensor assembly from spindle. 

b. Installation 

1. Install sensor assembly into spindle and tighten 
until it is snug. The factory torque specification is 20 
foot-pounds. 

2. Fill rear harness connector with an adequate sup¬ 
ply of lubricant and secure the connector to the sensor 
assembly with clamp. 

3. Install spindle as described in Section 4, Note 
37b. 

4. Install a new pin into sensor assembly and center 
pin in the spindle within .020“. Install two insulators on 
pin. 

(NOTE: It will be necessary to carefully work the 
pin into the spindle.) 

5. Position cap on hub assembly so it is aligned 
with pin. Tighten three screws that secure cap to 20 
inch-pounds. 

6. Install rear wheel disc. 

38. Transmission Speed Sensor 
(Fig. 5-81) 

a. Removal 

1. Disconnect speedometer cable at transmission 
sensor. 

2. Release clamp at harness connector and remove 
connector. 

3. Remove one bolt, retainer and spacer securing 
sensor to transmission. 

4. Remove sensor from transmission. 

b. Installation 

1. Install sensor with speedo gear in transmission. 

2. Install spacer, retainer and bolt securing sensor 
to transmission. 


3. Install harness connector packed with front 
wheel bearing grease to sensor and secure with clamp. 

4. Connect speedometer cable to sensor. 

39. Controller 

a. Removal 

1. Working under instrument panel just to left of 
glove box, remove wiring harness connector from 
controller. 

2. Remove two screws that secure controller and 
remove controller. 

b. Installation 

1. Secure controller and ground wire with two at¬ 
taching screws. 

2. Secure connector at controller. 

40. Modulator 

i 

a. Removal 

1. : Disconnect positive battery cable. 

2. Disconnect two brake lines at modulator assem¬ 
bly. 

3. Disconnect travel switch and solenoid connectors 
at modulator. 

4. Remove solenoid and check valve assemblies 

\ > 

with vacuum hoses attached. 

* i 

(NOTE: The only serviceable components of the 
modulator are the check valve assembly, solenoid as¬ 
sembly and modulator without check valve or solenoid.) 

5. Remove hood hinge. 

6. Remove three screws that secure modulator to 
cowl and remove modulator. 

b. Installation 

1. Install modulator on cowl and secure with three 
screws. 

2. Install hood hinge. 

3. Install solenoid and check valve assemblies with 
vacuum hoses attached. 

4. Connect solenoid and travel switch connectors. 

5. Secure two brake lines at modulator assembly. 

6. If pressure bleeding equipment is available, pro¬ 
ceed to step 7. If not, proceed to step 13. 

7. Remove master cylinder reservoir cover and seal 
assembly and fill both reservoirs with brake fluid. 

8. Install Bleeder Adapter, J-22489-1 &J-22489-12 
cables on master cylinder and connect bleeder hose to 
Bleeder Adapter Cover. 

9. Build up pressure in bleeder and bleed system at 
modulator as described in steps 10 and 11. 

10. Attach drain hose at bleeder fitting. 

11. Back off fitting one-half turn and bleed brake 
fluid into a partially filled bottle of clean brake fluid 
until bubbles stop, then close fitting. 

12. Raise car on hoist and first bleed right rear and 


Fig. 5-80 Wheel Sensor Installation 
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Fig. 5-81 Transmission Sensor Installation 
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Fig. 5-82 Shielded Cable Repair 

then left rear brake following procedure outlined in 
steps 10 and 11. Proceed to step 16. 

13. If a pressure bleeder is not available the fol¬ 
lowing two man procedure may be used to bleed the rear 
brakes. Fill both master cylinder reservoirs with brake 
fluid. 

(NOTE: Keep reservoirs at least partially filled at 
all times during bleeding operation.) 

14. Bleed system at bleeder fittings in the following 
order: modulator; right wheel; left wheel; using pro¬ 
cedure described in step 15. 

15. Attach drain hose to bleeder fitting. Apply pres¬ 
sure to brake pedal, back off fitting one-half turn, and 
depress brake pedal. Close bleeder fitting before releas¬ 
ing pressure on brake pedal. Repeat applications until 
bubbles stop. 

16. Master cylinder reservoir level should be 1/8” to 
3/8" from top. Before driving car, be sure a firm pedal is 
obtained, 

17. Connect positive battery cable. 

41. Solenoid 

a. Removal 

1. Remove Vacuum hoses. 

2. Remove solenoid connector. 

3. Remove solenoid. 

b. Installation 

1. Install solenoid on modulator, securing two vac¬ 
uum hoses. 

2. Install solenoid connector. 

42. Harness Repair 

When damage occurs to the rear axle harness or the 
controller and modulator harness, it will be necessary to 
make an evaluation as to whether this damage should be 
repaired by use of a splice and rosin core solder or by 
replacement. 

In the case of the front harness, correction should be 
‘made by repair since this harness is difficult to remove 
and install. 


Figure 5-82 illustrates proper soldering techniques to 
be followed. If a repair is to be made, it will be necessary 
to snip out the trouble area. The inner wire(s) should 
then be joined in a parallel splice and may be secured 
with a mechanical crimp, as illustrated, or soldered. The 
braided shield is also joined in a parallel splice and 
soldered. Each inner wire is then taped so it cannot 
short. Finally, the shield and inner wire(s) are both 
covered with tape. 

43. Rear Axle Harness 
(Eldorado Only) 

a. Removal 

1. Remove rear wheel spindles as described in Sec¬ 
tion 4, Note 37a. 

2. Position either clamp that secures rear harness 
connector on sensor and remove harness connector. Re¬ 
peat operation for other side. 

3. Remove one screw securing harness clamp to rear 
axle and remove clamp, Fig. 5-83. 

4. Remove rubber grommet from axle housing. 

5. Pull body harness from axle and disconnect body 
connectors from axle harness connectors. 

6. Remove harness from rear axle by pulling at 
either end of axle. 

b. Installation 

1. Thread harness into axle. 

2. Thread axle harness connectors into axle opening 
and connect to body harness connectors. 

3. Push body and axle harness connectors into axle 
and secure with rubber grommet, clamp and screw. 

4. Coat rear harness connectors with an adequate 
supply of front wheel bearing lubricant Part No. 
998 5009 or its equivalent. 

(NOTE: The lubricant acts as a sealer against 
moisture contamination.) 



Fig. 5-83 Securing Harness to Axle—Eldorado 



BRAKES-TRACK MASTER 


5-75 


5. Install rear wheel spindles as described in Section 
4, Note 37b. 


44. Body Harness (Eldorado Only) 

a. Removal 

1. Disconnect body harness from controller. 

2. Pull body harness out of firewall. 

3. Remove one screw securing harness assembly at 
lloor pan. 

4. Remove one screw, clamp and rubber grommet 
securing harness to rear axle. (Fig. 5-83) 

5. Remove harness connectors from rear axle and 
disconnect connectors from axle harness. 

6. Remove harness from frame side rail by cutting 
plastic straps securing harness to brake line. 


b. Installation 

1. Install controller connector end of harness into 
firewall. 

2. Connect to controller. 

3. Thread harness along frame side rail and secure 
to brake line with plastic straps. 

4. Connect body harness to rear axle and push con¬ 
nectors into rear axle. 

5. Secure harness to axle with one screw, bracket 
and rubber grommet. 

6. Install one screw securing harness to floor pan. 


45. Controller and Modulator 
Harness 

a. Removal 

1. Disconnect solenoid and travel switch connectors 
at modulator. 

2. Disconnect brown wire at underhood harness 
connector on left wheelhouse. 

3. Remove top screw and loosen lower screw se¬ 
curing grommet retainer to firewall and remove split 
grommet. Push harness through cowl. 

4. Remove upper instrument panel cover as de¬ 
scribed in Section 12, Note 40a. 

5. Route harness to top of instrument panel area. 

6. Disconnect single pink wire connector that leads 
to fuse block. 

7. Disconnect four-way controller connector. 

8. Remove controller and modulator harness. 

b. Installation 

1. Position harness on top of instrument panel area 
and route to pink lead to controller. 

2. Connect four-way controller connector. 

3. Connect single pink wire connector that leads to 
fuse block. 

4. Route harness through cowl. 

5. Connect solenoid and travel switch connectors at 
modulator. 

6. Connect brown wire connector at underhood 
harness connector on left wheelhouse. 

7. Install split grommet in retainer and install top 
screw and tighten lower screw securing grommet retainer 
to cowl. 

8. Install upper instrument panel cover as described 
in Section 12, Note 40b. 


Fig. 5-84 Track Master— 
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SPECIAL TOOLS 


m 



Fig. 5-86 Special Tools 


Key 

Tool No. 

Name 

Key 

Tool No. 

Name 

A 

J-21 177 

Brake Adjusting Caliper 

H 

J-23108 

Leak Testing Adapter 

B 

J- 

Brake Combination Valve 

1 

J-22884 

Power Unit Holding and 



Bleeder 



Separating Fixture 

c 

J-8049 

Brake Spring Remover and 

j 

J-22647 

Push Rod Gage 



Installer 

K 

J-22904 

Boot Installer 

D 

J-22489-1 

Brake Bleeder Adapter 

L 

J-23175 

Control Valve Retainer 


J-22484-12 

Bleeder Adapter Cover Cables 



Installer 

E 

J-4880 

Snap Ring Pliers 

M 

J-23101 

Power Piston Holding Fixture 

F 

J-2 1601 

Control Valve Installer 

N 

J-23188 

Seal Protector 

G 

J-23325 

Reaction Piston Height Gage 
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ENGINE COOLING 


DIAGNOSIS OF COOLING SYSTEM COMPONENTS 



12. To check cap holding pressure, remove pump 
from adapter with a quick turn. Quick action is neces¬ 
sary to close the drop valve. 

13. Wiggle upper radiator hose to stabilize gage and 
set red washer against the movable handle. 

14. After 5 minutes, wiggle hose again and note 
position of movable handle relative to red washer. 

15. If handle has not moved more than 1/4 inch in 5 
minutes, cap is holding sufficient pressure. 

16. If handle has moved more that 1/4 inch, inspect 
for leaks. Repair as required and repeat steps 11-15. 

17. If leak is not obvious, repeat steps 11 and 12. 
Remove adapter from bottom of reservoir cap. Insert 
end of hose in a glass of water below liquid level and 
watch for bubbles. Presence of bubbles indicates a 
leaking relief valve or drop valve. Proceed to Step 18. 

18. If bubbles are evident, inspect radiator filler neck 
flanges for distortion. Straighten flanges so that they are 
parallel with filler neck. File top surface of filler neck to 
insure a flat surface and repeat step 17. Replace radiator 
cap or radiator if bubbles continue. 

19. Remove adapter from bottom of reservoir cap 
hose if not done in step 17. Install reservoir cap and 
remove hose gage J-23636. 


Fig. 6-1 Testing Closed Cooling System 

& 


2. Thermostat Test 


1. Leak Testing Cooling System 

1. Make visual check of hoses and hose connections 
for leaks. Tighten clamps as required. 

2. Install hose gage, J-23636, on upper radiator 
hose all the way, Fig. 6-1. 

3. Install adapter, J-23699, on pressure tester 
PCT-3. 

4. Remove cap from reservoir and install pump 
adapter, RP-40, to hose on bottom of cap, Fig. 6-1. 
Secure with clamp. 

5. Pump system to 16 psi and watch for a pressure 
drop on pump gage. 

6. If pressure drops below 16 psi in 10 seconds, the 
spring washer gasket or filler neck nipple is leaking. If 
pressure does not drop, proceed to step 12. 

7. Open drain valve on radiator and drain until all 
pressure is out of system. Close valve and proceed. 

8. Remove radiator cap and check for weak spring 
washer or damage to gasket. Check overflow tube to 
filler neck for solder crack. 

9. If spring washer in cap is weak, install new 
radiator cap. If nipple is loose or cracked, re-solder. 

1 0. Re-install coolant and cap. 

11. Rc-install pump to adapter and pressurize system 
to 16 psi. If system holds pressure for 10 seconds, cap 
gasket is sealing. 


The thermostat may be checked by suspending it, 
with the thermostat heat control unit down , in a small 
pan of ethylene glycol coolant containing a ther¬ 
mometer. Neither the thermostat nor the thermometer 
should rest on the bottom of the pan because of the 
uneven concentration of heat at this point when the pan 
is heated. The thermostat valve should start to open at a 
temperature between 177°F and 182°F. When the 
coolant reaches a temperature of 202°F, the valve 
should be fully open (approximately 7/16 inch). 

3. Testing Coolant Solutions 

A hydrometer test will indicate whether ethylene 
glycol or water, or both, should be added to maintain 
the desired freezing point of the solution. The freezing 
point of the solution should give protection to at least 
-40°F, regardless of climatic conditions. This is necessary 
to provide adequate corrosion protection. 

Some devices used for testing solutions will indicate 
the correct freezing point only when tested at a specific 
temperature. Other testers, provide thermometers and 
tables, indicating freezing points corresponding to 
readings made at various temperatures. Disregarding the 
temperature of the solution when testing may cause an 
error as large as 30°F. in determining the freezing point. 
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COOLING SYSTEM DIAGNOSIS CHART 


CONDITION 

CAUSE 

CORRECTION 

Engine overheats. 

Loss of coolant. 

Inspect cooling system as described in Note 1. 


Loss of system pressure. 

Inspect cooling system as described in Note 1. 
Check hose connections and tighten as necessary. 


Belt tension too low. 

Tighten belt to specification. 


Radiator fins obstructed. 

Clean away bugs, leaves, etc. 


Thermostat defective. 

Install new thermostat. 

i 

Cooling system passages blocked by 
rust or scale. 

Flush cooling system - add fresh coolant. 


Water pump inoperative. 

Repair water pump as described in Note 9. 


Spark timing incorrect. 

Set timing to specification. 

Engine fails to reach 
normal operating 
temperature. (Cool air 
from heater.) 

Thermostat stuck open or of 
incorrect heat range. 

Install new thermostat of correct type and heat 
range. 

Loss of coolan t. 

Leaking radiator. 

Inspect cooling system as described in Note 1. 


Leaking coolant reservoir or hose. 

Replace reservoir or hose. 


Loose or damaged hoses or con¬ 
nections. 

Reseat or replace hoses or clamps. 


Water pump seal leaking. 

Repair water pump as described in Note 9. 


Water pump gasket leaking. 

Replace gasket. 


Radiator cap defective, or filler 
neck distorted. 

Inspect cooling system as described in Note 1. 


Cylinder head gasket leaking. 

Replace gasket. 


Improper cylinder head screw torque. 

Tighten screws to 115 foot-pounds. 


Cylinder block core plug leaking. 

Replace core plug. 


Cracked cylinder head or block or 
warped cylinder head or block gasket 
surface. 

Resurface or replace. 


Leaking heater core. 

Repair or replace core. 


Leaking heater water control valve. 

Replace valve. 

. .. . ^ - ■ _ 


THEORY OF OPERATION 


The cooling system on all 1972 Cadillac engines has 
been designed to be kept closed at all times. This has 
been made possible by incorporating a coolant reservoir, 
Fig. 6-2, that keeps the system full, indicates the need 
for additional coolant, and allows coolant to be added 
without removing the radiator cap. 

A vented radiator cap is used, which allows the 


coolant to expand through the normally open vent valve 
in the center of the cap without building unnecessary 
pressure. The expanding coolant flows into the coolant 
reservoir. The vent valve closes when the temperature of 
the coolant nears the boiling point and pressure is 
needed to control boiling. The nominal 15 pound pres¬ 
sure will not be reached until the system is working at 
maximum capacity. 
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RADIATOR CORE 


LOWER RADIATOR HOSE 


UPPER RADIATOR HOSE 


THERMOSTAT 


RADIATOR CAP 


WATER PUMP 


COOLANT RESERVOIR 


OVERFLOW HOSE 


Fig. 6-2 Flow of Coolant 


Any air or vapor in the cooling system will be forced 
to the coolant reservoir under the liquid level and leave 
through the vent tube at the top of the reservoir. As the 
system cools, the extra coolant in the reservoir will be 
drawn back to the radiator through the vent valve. In 
this manner, the radiator will keep itself full at all times. 
The need for additional coolant can be detected by 
observing the level of coolant in the reservoir while the 
engine is at normal operating temperature. 

A seven-bladed flexible fan is used on all 1972 cars. 
The fan is constructed so that, as engine speed increases, 
the blades tend to flatten out and decrease their pitch. 
This allows the fan to pull less air through the radiator at 



Fig. 6-3 Engine Metal Temperature Switch 


high engine speeds, as it is not needed because of the 
normally increased flow due to vehicle motion. The 
Eldorado and all cars with heavy duty cooling use a 
seven-bladed fan of similar design but with a more 
radical blade curvature for increased air flow at idle. 

If a fan blade is bent or damaged in any way, no 
attempt should be made to repair and reuse the damaged 
part. A bent or damaged fan assembly should always be 
replaced with a new fan assembly. 

It is essential that fan assemblies remain in proper 
balance and proper balance cannot be assured once a fan 
assembly has been bent or damaged. A fan assembly that 
is not in proper balance could fail and fly apart during 
subsequent use creating an extremely dangerous condi¬ 
tion. 

A cast iron water pump is mounted at the front of 
the engine. It is driven by a “V” belt and may be 
serviced as described in Note 9. 

Coolant is pumped to each bank of cylinders simul¬ 
taneously, then through passages to the cylinder heads, 
through the thermostat housing at the top of the cylin¬ 
der block to the left hand radiator tank. Radiator 
coolant flow is from the left hand tank through the core 
to the right hand tank, which is the source of coolant to 
the water pump inlet, Fig. 6-2. 

When the thermostat is closed, coolant from the 
cylinder heads is pumped through a by-pass passage 
below the thermostat housing to the water pump and 
recirculated. When the engine is sufficiently warm, the 
thermostat opens and coolant Hows to the inlet tank on 
the left side of the radiator, and is cooled as it flows 
across the horizontal core tubes to the outlet tank on 
the right side of the radiator, completing the cycle. 
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A thermo-vacuum valve is used on all 1972 Cadillac 
cars. The valve is located in the front of the cylinder 
block just under the left cylinder head. It has three 
fittings, one to manifold vacuum, one to carburetor 
vacuum above the throttle valve and one to the distri¬ 
butor vacuum diaphragm. At coolant temperatures 
above 220° F, this valve switches from carburetor 
vacuum to manifold vacuum, advancing the ignition 
timing to full vacuum advance at idle. This reduces the 
possibility of engine overheating under extremely high 
temperature operation. 

The transmission oil cooler is located in the outlet 
tank on the right side of the radiator. 

The water temperature tell-tale light is located in the 
lower right portion of the warning light cluster at the 
right side of the speedometer (Fig. 12-21). The light 
reads “WATER' 7 and will glow red whenever coolant 
temperature becomes excessive. The light is activated by 
a temperature sensitive switch in the water passage 
directly below the air conditioning compressor. To 
check operation of the “WATER” tell-tale light, turn the 
ignition switch to the “start” position. The light should 
glow. As soon as the engine is started, the light should go 
out. 


In addition to the water temperature warning light, 
an engine metal temperature warning light and buzzer 
system is used on all 1972 Cadillacs. 

The tell-tale light to the left of the “WATER” indi¬ 
cator (Fig. 12-21) is a red light that reads “STOP 
ENG-TEMP”. It will light whenever engine metal 
temperature is excessive. In addition to the glowing 
lamp, the anti-theft buzzer will sound. 

The engine metal temperature switch (Fig. 6-3), lo¬ 
cated at the rear of the left cylinder head senses the 
temperature of the casting rather than the temperature 
of the coolant. The switch screws into a blind hole in the 
cylinder head, so sealer must not be used when installing 
this switch. 

The high engine temperature warning system does 
not utilize the ignition switch ground circuit as do the 
other tell-tale lights. Therefore, the red “STOP 
ENG-TEMP” light should not glow when the ignition 
switch is in the “ON” position. 

Operation of the “STOP ENG-TEMP” light is 
checked by opening the drivers door while key is in 
“Lock” or “Off’ position. Light should glow and buzzer 
should sound. 


SERVICE INFORMATION 


4. Cooling System Preventive 
Maintenance 

Regardless of climate, the cooling system should be 
drained, flushed with water only, and refilled every 24 
months or 24,000 miles, whichever occurs first, with a 
50-50 mixture of water and an ethylene glycol base 
coolant to protect the engine to at least -40°F. Check all 
hose connections whenever ethylene glycol base coolant 
is changed. These measures are necessary to retard cor¬ 
rosion, rust and scale, keep water passages open, seal 



against internal or external leakage and give the earliest 
possible indication of trouble. 

(NOTE: Supplemental inhibitors or additives 
claiming to provide increased cooling capability that 
have not been specifically approved by GM are not 
recommended for addition to the cooling system. These 
additives may be detrimental to the efficient operation 
of the system, and they represent an unnecessary oper¬ 
ating expense.) 

Check coolant level in reservoir at each engine oil 
change. The coolant reservoir is marked “FULL” and 
“ADD”, Fig. 6-4. These marks are approximately two 
quarts apart so that one quart of ethylene glycol and one 
quart of water can be added. The reserve above the full 
mark is to allow ft>r expansion while parked after hot 
running. The coolant level should be between the 
“FULL” and “ADD” marks at normal operating temper¬ 
ature. The level may be observed below the “ADD” 
mark when the system cools below operating tem¬ 
perature. 

5. Radiator Filler Cap Removal 


WARNING: IF THERE IS EVIDENCE OF 
STEAM, DO NOT OPEN HOOD UNTIL STEAM 
IS DISPERSED. 


Fig. 6*4 Coolant Reservoir 


The radiator cap, Fig. 6-5, should only be removed 
during engine draining, addition of coolant because of 
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Fig. 6 5 Radiator Cap 


coolant in the reservoir, or when coolant has not been 
moving in and out of the reservoir. 


6. Cooling System Flushing Procedure 

1. Drain coolant from cooling system by opening 
radiator drain cock and removing two drain plugs from 
cylinder block. If coolant side of radiator cap is rusty, 
flush system twice. 

2. After the drain points have been closed, refill 
system with fresh water only and install radiator cap. Set 
defroster lever to “DEF” position and turn temperature 
to 85°. This opens the water control valve and allows the 
water to pass through the heater core. 

(NOTE: On Fleetwood Seventy-Five sedans and 
limousines, also turn rear heater system on and rotate 
temperature dial to 85°.) 

3. Run engine at medium speed for one-half hour at 
a temperature as hot as possible without boiling. Cover 
one-half the radiator if necessary. 

4. Inspect the following points in the cooling 
system: 

a. Radiator core for leaks. 

b. Radiator air passages for plugging caused by 
bugs, leaves, etc. 

c. Condition and tension of drive belts, as described 
in Note 10. 

d. Condition of hoses and tightness of clamps. 

5. Drain system by opening all drains. If flush water 
has a rust color, repeat procedure. 

6. After the drain points have been closed, add 
equal amounts of ethylene glycol base coolant and water 
to protect engine to at least -40°F. 

(NOTE: Supplemental inhibitors or additives claim¬ 
ing to provide increased cooling capability that have not 
been specifically approved by GM arc not recommended 
for addition to the cooling system. These additives may 
be detrimental to the efficient operation of the system, 
and they represent an unnecessary operating expense.) 


7. With the radiator cap removed and heater con¬ 
trols on maximum as outlined in step 2, run engine with 
throttle set on fast idle cam for 10 minutes. Add coolant 
until the radiator is completely full and tighten radiator 
cap before stopping engine. 

8. Check coolant level in the reservoir and add 
coolant as necessary to bring level up to the “FULL” 
mark. 

9. Deterioration of the hoses in the engine com¬ 
partment takes place over a period of time due to the 
exposure to high temperatures in this environment. To 
protect the engine from damage due to coolant loss, the 
hoses and clamps in the engine cooling and heater sys¬ 
tems should be replaced after two years of service or 
after 24,000 miles, whichever occurs first. 

7. Thermostat 

a. Removal 

1. Drain radiator until coolant level is below level 
of thermostat housing. 

2. Disconnect upper radiator hose at thermostat 
housing. 

3. Remove two screws securing thermostat housing 
to cylinder block and remove housing. Discard gasket. 

4. Remove thermostat from cylinder block. 

b. Installation 

1. Install thermostat in opening at top of cylinder 
block with valve up. 

2. Position a new gasket coated with gasket cement 
on cylinder block. 

3. Install thermostat housing on cylinder block and 
secure with two screws. Tighten screws to 10 foot¬ 
pounds. 

4. Connect upper radiator hose to thermostat 
housing. 

5. Fill cooling system to proper level. 

8. Fan Blade 

a. Removal 

1. Remove 6 screws securing radiator cover and 
remove cover. 

2. Unthread four screws holding fan and spacer 
to water pump hub. Screws cannot be removed due 
to radiator clearance. 

3. Move entire fan assembly (fan, spacer, screws) 
away from hub to a point near the power steering 
pump and remove the screws and spacer now that 
space permits. 

4. Remove fan, by sliding between cradle and 
radiator. 

b. Installation 

CAUTION: If a fan blade is bent or damaged 
in any way , no attempt should be made to 
repair and reuse the damaged part . A bent or 
damaged fan assembly should always be re¬ 
placed with a new fan assembly. It is essential 
that fan assemblies remain in proper balance 
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J.23675-4 

SUPPORT 

PLATE 


FLANGE 


ARBOR PRESS 


j-23675-1 SHAFT 
AND BEARING 
REMOVER 


Fig, 6-6 Disassembling Water Pump 

and proper balance cannot be assured once a 
fan assembly has been bent or damaged . A fan 
assembly that is not in proper balance could 
fail and fly apart during subsequent use creating 
an extremely dangerous condition. 

1. Slide fan between radiator cradle and radiator 
and temporarily position near power steering pump. 

2. Insert four screws through fan and spacer. 

3. Make sure mounting holes in water pump 
pulley line up with threaded holes in water pump 
hub. 

4. Position fan assembly to water pump hub and 
tighten screws to 18 foot-pounds. 

5. Position radiator cover and secure with 6 
screws. 

9. Water Pump Overhaul 

(NOTE: Some water pumps may have a greenish 
coolant stain at the vent hole below the shaft. This is a 
normal condition. The water pump should not be 
serviced unless it is obviously leaking with the engine 


running (either hot or cold) and under pressure.) 

a. Removal 

1. Disconnect negative battery cable. 

2. Drain radiator, 

3. Remove fan assembly as described in Note 8a. 

4. Loosen generator mounting screws and remove 
generator belt. 

5. Loosen power steering pump mounting screws 
and remove power steering pump belts. 

6. Remove water pump pulley from water pump 
shaft. 

7. Disconnect water inlet from water pump. 

8. Remove 11 screws securing water pump to 
engine front cover and remove pump. Discard gasket 
and clean gasket surfaces. 

b. Disassembly 

1. Position Support, J-23675-4, around shaft of 
water pump between pump body and flange so that 
water pump casting fits in slight recess, Fig. 6-6. 

2. Position pump impeller-side-up, in arbor press 
so that shaft and bearing assembly is free to move 
when pressed. 

3. Position J-23675-1 on impeller side of shaft 
and press shaft and bearing assembly and impeller 
hub through impeller, pump body and out front of 
pump, Fig. 6-6. 

4. Remove special tools and remove impeller 
from pump body. 

5. Discard all parts except pump body, Fig. 6-7. 

c. Assembly 

l. Position Bearing Locator, J-23675-3, into rear 
of pump and place pump, face up, in arbor press, 
Fig. 6-8. 

(NOTE: Locator, J-23675-3, determines depth 
that bearing is installed in water pump body. The 
body rests on the lower step and bearing outer race 
bottoms against the upper step upon installation of 
the bearing.) 






Use Sealer on These Screws 


Gaskets (6 

.A 

I mpel ler 


Fan Assembly 


Water Pump 
j Pulley 

Fan Spacer 


Flange and 
Bearing Assembly 


Water Pump Body 


Face Assembly 
Seal Assembly 


Crankcase 
p ront Cover 


Fig. 6-7 Water Pump Disassembled 
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Fig. 6-8 Installing Shaft and Bearings 


2. Using Tool J-23675-2, press shaft and bearing 
into pump until bearing outer race bottoms on 
Locator J-23675-3, Fig. 6-8. 

(NOTE: If a hydraulic press is used, care should 
be exercised not to exert excessive pressure on the 
pins of J-23675-2. If available, a press without 
hydraulic assist is best used for this job. 

Installer J-23675-2, acts only as an installer, not 
as a gage. The notches on the pins of J-23675-2 
accommodate production variations of the flange and 



bearing assembly and water pump body. On a few 
pumps, outer race of bearing may be below water 
pump body. However, the low steps of J-23675-2 
will never touch the pump body when correctly 
installed.) 

3. Position support, J-236754, between water 
pump body and flange, so that water pump casting 
fits in slight recess. Fig. 6-9. 

4. Position new seal assembly over shaft with 
spring end up and press into position using Seal 
Installer, J-8999-9, Fig. 6-9. 

(NOTE: Support Plate, J-236754, supports the 
pump body as the seal assembly is seated against the 
body. This arrangement prevents an accidental dis¬ 
location of the bearing in its relation to the pump 
body.) 

5. Dip ceramic seal in ethylene glycol before 
installing over shaft. Install ceramic seal and drive 
rubber over shaft with ceramic side down, 

6. Position bearing installer, J-23675-2, with pins 
down and not supporting assembly into cut out 
section of support plate, J-236754, and position 
shaft on flange into hole in J-23675-2, Fig. 6-10. 

7. Position impeller vanes down, over shaft and 
exactly center recess of J-23675-1 on impeller hub, 
Fig. 6-10. Press impeller into position until tool 
bottoms on shaft. 

(NOTE: J-23675-1 positions the impeller so the 
shaft is .010"-.020" above impeller hub. This aligns 
the impeller so the blades will not strike the engine 
front cover. When installing the impeller, shaft is 



Fig. 6-9 InstalIing Shaft Seal 


Fig. 6-10 Installing Impeller 
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supported on its ends by J-23675-1 and J-23675-2. 
This arrangement prevents an accidental dislocation of 
the bearing in its relation to the putnp body.) 

8. Check to see that impeller does not strike 
engine front cover upon installation. This may be 
done by placing a straight edge across the body and 
rotating the impeller. Shaft and impeller blades 
should clear the straight edge. 

9. If blades clear, install pump on car. If the 
blades do not clear, the following corrective action 
may be taken. 

10. Repeat steps 6 and 7 and check for impeller 
clearance. Also, if blades do not stick out past the 
body excessively, the engine front cover gasket may 
provide the necessary clearance. 

11. If step 10 does not correct problem, an 
attempt may be made to relocate the impeller hub. 
Position Bearing Installer, J-23675-2, with pins down 
and not supporting assembly, into cut out section of 
Support Plate, J-23675-4. Position shaft on flange 
into hole in J-23675-2, Fig. 6-11. Center a %" socket 
on impeller hub and insert .060" feeler gage between 
pump body and impeller blade. Carefully press 
impeller hub until correct clearance is obtained. 
Specification between body and blade is .030" to 
.060". 

CAUTION: Do not press too far or rebuilt 
pump will be ruined . 



Key 

No. 

Size 

Torque 

A 

(4) 

3/8 - 16 x 1-3/8 

22 foot-pounds 

B 

(4) 

1/4 - 20 x 1-1/8 

70 inch-pounds 

C 

(3) 

5/16 - 18 x 1-1/4 

15 foot-pounds 


d. Installation 

1. Position new gasket on water pump flange. 

2. Position pump on engine, lining up holes in 
pump with holes in engine front cover, and install 
eleven screws with sealer as indicated in Fig. 6-12. 

3. Connect water inlet hose to pump. 

4. Position water pump pulley on pump. 

5. Loosely install all drive belts. 



Fig. 6-11 Gaging Impeller 


Fig. 6-12 Water Pump Assembly Attaching Screws 

6. Install fan assembly as described in Note 8b. 

7. Tension all drive belts as described in Note 10. 

8. Fill cooling system to proper level with 
ethylene glycol base coolant as described in Note 1. 

9. Reconnect negative battery cable, 

10. Run engine and check for leaks. 


10. Belt Adjustments 

a. Checking Drive Belts 

1. Drive belts should be checked for signs of 
unusual wear, cuts and fraying. Worn belts should be 
replaced. 

2. On dual belt arrangements, such as the power 
steering pump belts, if it is necessary to replace one 
belt, replace both belts to equalize tension oti both 
belts. 

3. Place Belt Tension Gage, J-23600 midway 
between pulleys on drive belt being checked, loca¬ 
tions A, B, C or D indicated in Fig. 6-13. 

4. Check gage reading for belt being checked. 
Proper belt tension is shown in the table on page 
6-10. If belt tension is incorrect, adjust specific belt 
according to the corresponding procedure described in 

b, c or d of this note. 

(NOTE: A belt that has been previously ten¬ 
sioned is considered a used belt. A belt that has 
never been tensioned is considered a new belt.) 
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Fig. 6'13 

5. If after tensioning, a belt fails to maintain 55 
foot-pounds tension, it should be replaced. 

b. Generator Belt Tension 

1. Place Belt Tension Gage, ,1-23600 on drive 
belt midway between pulleys at location A in Fig. 
6-13. 


Belt Tensioning 

2. Loosen generator link adjusting screw and 
pivot screw under generator. 

3. Move generator as required until correct belt 
tension is obtained on gage. 

4. Tighten generator link adjusting screw to 10 

foot-pounds. 

5. Tighten pivot screw under generator to 10 
foot-pounds and remove Belt Tension Gage. 



COMPRESSOR 


POWER STEERING PUMP 


PUMP 


HARMONIC 

BALANCER 

(CRANKSHAFT) 

PULLEY 


A.I.R. PUMP 




ft 






Number of 
Belts 

Used 


Tension 



Belts 

Type 

New 

Used 

Width 

Length 

Generator 

1 

38° Wedge 

100 Lbs. 

55-70 Lbs. 

.470” 

37.50” 

Power Steering Pump 
(Non-Air Conditioned Cars) 

i 

38° Wedge 

100 Lbs. 

55-70 Lbs. 

.470” 

48.00” 

Power Steering Pump and 

Air Conditioning Compressor 

2 

38° Wedge 

100 Lbs. 

55-70 Lbs. 

.380” 

59.50” 

A.I.R. System Air Pump 

1 

38° Wedge 

100 Lbs. 

55-70 Lbs. 

.470” 

45.25” 
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c. Power Steering Pump and/or Air 

Conditioning Compressor Belt Tension 

1. Place Belt Tension Gage, J-23600 on drive 
belt midway between pulleys at location “B” or “C\ 
shown in Fig. 6-13. 

2. Loosen, (1) steering pump adjusting nut at 
top of pump mounting bracket, (2) lower adjusting 
slot bolt and (3) pivot bolt. 

3. Move power steering pump as required until 
correct belt tension is obtained on gage. 

4. Snug lower adjusting slot bolt. 

5. Snug lower pivot bolt. 

6. Snug upper adjusting slot nut. 

7. Tighten lower adjusting slot bolt to 22 foot¬ 
pounds. 

8. Tighten lower pivot bolt to 22 foot-pounds. 

9. Tighten upper adjusting slot nut to 22 
foot-pounds. 


d. A.I.R. Pump Belt Tension 

1. Raise front of car. 

2. Loosen A.I.R. pump pivot bolt. 

3. Place Belt Tension Gage, J-23600, on drive 
belt midway between pulleys at location D in Fig. 
6-13. 

4. Loosen A.I.R. pump adjuster link screw below 
pump. 

5. Move A.I.R. pump as required until correct 
belt tension is obtained on gage. 

CAUTION: To avoid internal damage , pry as 

close to rear of pump cover as possible, near dowel 

pin . 

6. Tighten adjuster link screw. 

7. Tighten pivot screw and remove Belt Tension 
Gage. 

8. Lower car. 


SPECIFICATIONS 


Fan 

Number of Blades. 7 

Hoses 

Type.Reinforced Molded 

Thermostat Housing to Radiator Inlet (Top).Diameter Inside 1.50" 

Radiator to Water Pump Inlet (Bottom).Diameter Inside 1.50" 

Thermostat 

Starts to Open.... . I77°F. to 182°F. 

Fully Open (Approximately 7/16"). 202°F. 

Drive Belt Ratios 

Water Pump...1.24 to 1 

Generator—Except Heavy Duty . . ■ ....3.21 to 1 

Generator-Heavy Duty.2.28 to 1 

Power Steering Pump...1.26 to 1 

Air Conditioning Compressor .1.48 to 1 

A.I.R. Pump .. 1.20 to 1 

Capacity of System* 

with Heater.21.3 Qts. 

with Air Conditioning . 21.8 Qts. 

Seventy-Five Series.. 24.8 Qts. 

Area of Core . 480 Sq. In. 

Core Depth 

Non-Air Conditioned Car. 1.26 In. 

Air Conditioned Cars.1.98 In. 

with Heavy Duty Cooling.2.70 In. 

Core Center Constant 

Except Eldorado w/Air Conditioning. 16 In. 

Eldorado w/Air Conditioning, All Cars w/Heavy Duty Cooling .14 In. 

Tubing Spacing.55 In. 

Radiator Cap Pressure ... 13.5 to 16.5 psi 


*On Cars with Heavy Duty Cooling, Add 2 Quarts. 
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TORQUE SPECIFICATIONS 



itwce r ? ' 


Material 

Number 


Application 


Fan Blade Assembly Mounting Screw . . 

Heater Hose Clamp.. 

Thermostat Housing Screw . 

*Water Pump to Cylinder Block Screw . 

*Water Pump to Cylinder Block . 

*Water Pump to Front Cover Screw . . . 

* Refer to Fig. 6-12 for proper screw location 


280M 
260M 
260M 
26 OM 


NOTE: Refer to back of manual, Page 16-1 for nut and bolt markings and Steel Classifications 


Torque 

18 

Ft. Lbs. 

13 

In, Lbs, 

10 

Ft. Lbs. 

22 

Ft. Lbs. 

15 

Ft. Lbs. 

70 

In. Lbs. 


[T 


| 

" 



V . - 




j 




Fig. 6-14 Special Tools 


KEY 

—- 

TOOL NUMBER 

NAME 

A 

J-23675* 

Water Pump Overhaul Kit 

1 B 

J-8999-9 

Seal Installer 

C 

J-23699 

Pressure Tester Adapter 

D 

PCT-3 

Pressure Tester 

E 

J-23600 

Belt Tension Gage 

F 

J-23636 

Hose Gage 


*\Vater Pump Overhaul Kit, J-23675, consists of: 


One J-23675-1 Shaft and Bearing Assembly Remover One J-23675-3 Shaft and Bearing Locator 

One J-23675-2 Shaft and Bearing Assembly Installer One J-23675-4 Support Plate 
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DIAGNOSIS 

BATTERY 


11. Battery Visual Inspection 

1. Inspect both positive and negative cables and 
connections for damage or corrosion. Ground cable con¬ 
nection at frame must be clean and tight. 

2. Inspect metal carrier for corrosion. If corrosion 
exists, it will be necessary to remove retainer and battery 
from car and pour warm soda or ammonia water over 
corroded areas to loosen the corrosion so that it can be 
brushed off and flushed away. 

3. The hold-down retainer should be inspected to 
see that it is tight enough to prevent the battery from 
shaking in its holder and damaging the battery case. 

4. The battery posts and terminals should be 
inspected for corrosion. Corrosion appears as a white 
powdery substance. If they are corroded, wipe off the 
posts and terminals with a cloth dampened with house¬ 
hold ammonia, or with a solution of water and baking 
soda. These alkaline solutions will neutralize any acid on 
parts being cleaned. 

CAUTION: Care should be taken to keep clean¬ 
ing solution out of battery cells; otherwise , the 
electrolyte will become permanently weakened. 

5. Examine battery for cracks in case and excessive 
looseness in battery tray. 

6. Check electrolyte level. Add only colorless, odor¬ 
less drinking water as necessary to bring electrolyte level 
to bottom of the slot in each cell. Charge for 15 minutes 
at 15-25 amps, with vent caps removed. Connect a 300 
amp. load for 15 seconds and proceed to Note 12, 

7. If no visual defects are found, proceed to Note 

12 . 

12. Specific Gravity Cell 
Comparison Test 

If the electrolyte level is too low to be checked by a 
hydrometer, adjust electrolyte to the proper level by 
adding colorless, odorless drinking water. After water 
addition, the specific gravity check cannot be made until 
the battery is charged at a rate high enough to cause 
vigorous gassing for a period of 15 minutes or more. This 
insures that added water is mixed with the electrolyte 
before a specific gravity reading is taken. 

1. Measure the specific gravity of each cell in the 
battery and the temperature of one of the center cells. 
Interpret readings as shown below. 


2. When the specific gravity of the electrolyte falls 
within the 50 point variation between cells and the 
1.230 to 1.310 specific gravity range, the battery is 
ready for use. 

3. If any cell reads less than 1.100 and the battery 
has been in service more than three months, it should be 
replaced. 

(NOTE: For service replacement of the 1972 Eldo¬ 
rado battery, use battery #R89W. Although smaller in 
size, this is a larger capacity battery.) 

4. If any cell reads above 1.310, the battery may be 
returned to service. However, specific gravities above 
1.310 are harmful to the battery and will cause an early 
failure. Such high readings are caused by the improper 
addition of electrolyte. Adjusting the specific gravity by 
pouring out the old solution and replacing it with 
electrolyte of the correct specific gravity will not correct 
the damage that has been done. 

13. Testing Battery Condition 

A battery testing instrument, designated a “421 
Tester”, is recommended to test the solid top batteries 
of all Cadillac vehicles. These “421" Testers, manu¬ 
factured by several test equipment companies, will 
quickly determine the condition of a battery relative to 
state of charge and ability to provide satisfactory 
performance. 

(NOTE: Do not charge batteries prior to making 
test. Be certain to obtain clean and tight connections 
before performing the “421" test.) 

1. Perform “421" battery test following instruc¬ 
tions on your particular test instrument. 

2. Batteries designated Bad by “421 ” Tester should 
be replaced. 

3. Batteries designated Good by “421 ” Tester may 
be returned to service if there is no owner complaint or 
other indication of poor performance. 

4. Batteries designated Good by “421” Tester, but 
are questionable in service because of owner complaint 
or age of battery, should be further tested as outlined in 
Note 14. 


Specific Gravity 
Difference Between 

Highest and 

Lowest Cells 

Specific Gravity 
of Lowest Cell 
(Temp. Corrected) 

Interpretation 

Less than 50 points 

Less than 50 points 

50 points or more 

More than 1.100 

Less than 1.100 

Proceed to “421” test (Note 13) 

Proceed to load test (Note 14) 

Defective battery — Replace 








6-14 


ENGINE ELECTRICAL 


14. Battery Load Test 

1. Charge battery, if necessary, until all cells are at 
least 1.200 specific gravity. If this is not possible in all 
cells, replace battery. 

2. Remove vent caps and connect a 300 amp load 
for 15 seconds. Observe cells for signs of “smoke.” If 
“smoke' 1 is evident in one or more cells, replace battery. 

3. Place a glass bulb thermometer, such as J-5421, 
in one cell. 

4. Connect a voltmeter across the battery terminals. 

5. Apply a 220 amp load and read the voltmeter 
after 15 seconds with the load connected. 

6. Remove load and read thermometer. 

7. Compare temperature and voltage readings with 
the following chart. 


Temperature 

°F 

Minimum Voltage 

70 J or greater 

9.6 

60° to 69° 

9.5 

50° to 59° 

9.4 

40° to 49° 

9.3 

30° to 39° 

9.1 

20° to 29° 

8.9 

10° to 19° 

8,7 

0° to 9° 

8.5 


8. If voltage is less than minimum specified in 
chart, replace battery. 

9. If voltage is the same as or greater than minimum 
specified in chart, fully charge, clean terminals and 
return battery to service. 


TIMING LIGHT 



BATTERY 


Fig. 6-15 Engine Tune-Up Instrumentation 


15. Check Charging Voltage 

1. With volt meter connected as in Fig. 6-15, 
operate engine to a speed of 1500 to 2000 RPM. 

2. Observe voltmeter reading. Voltmeter should 
read between 13.1 and 15 volts. 

3. If voltmeter reading is within correct range, shut 
off engine and disconnect instrumentation. 

4. If voltmeter reading is not within specifications, 
further testing of charging system should be performed 
according to Note 55. 


THEORY OF OPERATION 
BATTERY 


Battery 

The familiar 12-volt negative-ground type electrical 
system is used on all Cadillac vehicles. A 12-volt secon¬ 
dary solid top battery, Fig. 6-16, is mounted in a tray on 
the right side of the radiator cradle assembly. The 
retainer grooves in the front and rear bottom sides of the 
battery, Fig. 6-16 and Fig. 6-17, secure the battery to 
the tray by means of a locking rod. Internal structure of 
battery, Fig. 6-16 and Fig. 6-17, secure the battery to 
has a capacity of 74 ampere hours. 


The lead acid battery is a source of electrical energy 
that operates or assists in supplying current to the 
electrical accessories. Active materials within the battery 
react chemically to produce a llow of direct current 
whenever a current-consuming device, a load, is con¬ 
nected to the battery terminal posts. The 693 series 
battery has screw type side mounted battery cable 
terminals. The battery used in all other cars has clamped 
post terminals. 
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ELECTROLYTE LEVEL INDICATOR 


VENT PLUG 


HOLD DOWN SLOT 



Fig. 6-16 Battery (Except 693) 


Fig. 6-17 Battery Retainer (693 Only) 


SERVICE INFORMATION 
BATTERY 


The following battery service information applies to 
all Cadillac vehicles. 

16. Battery Filling Instructions 

The battery electrolyte level should be checked at 
every engine oil change. In warm weather, a check 
should be made at two-week intervals. An electrolyte 
level indicator vent cap is located in the second cell cap 
from the positive battery post. With the use of this vent 
cap, it is not necessary to remove cell vent caps when 
checking fluid level. A dark (black) spot in the center of 
this vent cap is visible when electrolyte is at the normal 
level. If at any time the electrolyte level drops below 
normal, the spot changes from black to an off-white 
color. When an off-white condition is encountered, all 
cell levels must be adjusted to their correct level. This is 
accomplished by raising the lluid level to the bottom of 
the slot in each cell with colorless, odorless drinking 
water. 

CAUTION: Do not overfill battery or add any 
substance to fluid except colorless ; odorless drink¬ 
ing water. 

17. Use of Hydrometer 

The hydrometer measures the percentage of 
sulphuric acid in the battery electrolyte in terms of 
specific gravity. As a battery drops from a charged to a 
discharged condition, the acid leaves the solution and 


enters the plates, causing a decrease in specific gravity of 
electrolyte. An indication of the concentration of the 
electrolyte is obtained with a hydrometer. 

The specific gravity of the electrolyte varies not only 
with the percentage of acid in the liquid but also with 


ELECTROLYTE LEVEL INDICATOR 
\ VENT PLUGS 



SEALED BATTERY TERMINALS 


Fig. 6-18 Battery (693 Only) 
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Fig. 6-19 Specific Gravity Temperature Correction Scale 

temperature. As temperature increases, the electrolyte 
expands so that the specific gravity is reduced. As 
temperature drops, the electrolyte contracts so that the 
specific gravity increases. Unless these variations in 
specific gravity are taken into account, the specific 
gravity obtained by the hydrometer may not give a true 
indication of the concentration of acid in the 
electrolyte. 

Correction can be made for temperature by adding 
.004, usually referred to as four ‘'points of gravity'’, to 
the hydrometer reading for every 10°F. that the electro¬ 
lyte is above 80°F. or subtracting .004 for every 10°F. 
that electrolyte is below 80°F. Fig. 6-19 shows the exact 
correction figure to use for any temperature above or 
below 80°F., the three steps used in obtaining the cor¬ 
rected or true specific gravity, and two examples 
showing how it is determined. 

If the electrolyte temperature is not too far from the 
80 F. standard, or if only an approximate idea of 
specific gravity reading is required, it will not be neces¬ 
sary to make the temperature correction. Hydrometers 
are available which have a built-in thermometer and 
temperature correction scale similar to Fig. 6-19. This 
type of hydrometer simplifies obtaining a true specific 
gravity reading. 

When using a hydrometer, observe the following 
points: 

1. Hydrometer must be clean, inside and out to 
insure an accurate reading. 

2. Hydrometer readings must never be taken 
immediately after water has been added. The water must 
be thoroughly mixed with the electrolyte by charging 
for at least 15 minutes at a rate high enough to cause 
vigorous gassing. 

3. If hydrometer has built-in thermometer draw 


liquid into it several times to insure correct temperature 
before taking reading. 

4. Holding hydrometer vertically and draw in just 
enough liquid from battery cell so that float is free float¬ 
ing. Hold hydrometer at eye level so that float is vertical 
and free of outer tube, then take reading at surface of 
liquid. Disregard the curvature where the liquid rises 
against float stem due to surface tension. 

5. Avoid dropping battery fluid on car or clothing 
as it is extremely corrosive. Any fluid that drops should 
be washed off immediately with baking soda solution. 

18. Causes of Low Battery Conditions 
(Except 693, Limousines and 
Commercial Chassis) 

Common causes of low battery conditions other 
than those due to a defective battery are listed below, 
and should be investigated when there are indications 
that the car has a consistently low battery. 

1. Excessive use of accessories with the engine not 
running. 

2. Leaving lights on or doors open. 

3. Improper installation of accessories. 

4. Generator belt loose. 

5. Incorrect regulator settings. These can be cor¬ 
rected and set, preferably toward high limit, as explained 
in Note 56. 

6. Oxidized regulator contact points. 

7. Self-discharge resulting from a dirty battery case. 

8. Loose battery cables. 

9. Low generator output, which may be checked 
and corrected as explained in Note 53. 

10. A partial ground in positive side of battery 
circuit. With all switches in “OFF" position, a milli- 
ameter connected in series between battery positive post 
and battery cable should indicate zero or less than 5 
milliamperes if car is equipped with Twilight Sentinel. 

(NOTE: Be sure clock is wound before connecting 
ammeter.) 

11. High resistance in charging circuits. 

19. Battery Removal and Installation 

a. Removal (Fig. 6-17) 

1. Disconnect negative and positive battery cables 
at battery by using a heavy screwdriver to spread the 
spring clamp and lift clamps off posts. On 693 styles, 
remove cable covers and remove clamp bolts (captive on 
battery cable) securing cables to battery. 

CAUTION: Do not spread cable clamps on C-car 

any more than necessary and do not pry clamps 

off battery post. 

2. On 693 cars, disengage rod from clamp by 
moving toward side of car and move rod toward rear of 
car to disengage from battery groove, Fig. 6-17. On all 
other cars, push locking rod rearward to disengage from 
clamp on radiator support and move rod toward front of 
car to disengage from battery groove. 

3. Remove battery from car being careful not to 
damage posts. On 693 styles, use battery remover tool 
J-23686. Place the adjustable arm jaw crossways against 
the terminal side of the battery first; then lock tool in 
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place by positioning lifting handle jaw to other side of 
battery and lift up on handle. 

(NOTE: If tool J-23686 is not available, a belt can 
be used to remove the battery by tilting one end of the 
battery up and sliding the belt underneath. Belt must be 
secured at the top and used as a lifting handle.) 

b. Installation (Fig. 6-17) 

1. Clean all corrosion from battery posts, terminals, 
cable clamps and tray. 

2. Place battery on battery tray. Position battery so 
that retainer tabs are positioned in grooves near bottom 
of battery, front of car on 693 and rear on all other 
series. On 693, terminals face rear of car. 

3. On 693 cars, engage locking rod to battery 
groove and move rod toward front of car to radiator 
support. Secure in position behind clamp on baffle plate, 
Fig. 6-17. On all other cars, engage locking rod to bat¬ 
tery groove and move rod toward rear of car engaging 
clamp on radiator support. 

4. Connect positive battery cable first, then 
negative cable. On 693 styles, position cables to battery 
and secure with (captive in battery cable) clamp bolts. 


Tighten bolts to 70 in. lbs. and install cable covers. On 
all other styles, use a heavy screwdriver to spread the 
spring clamps and push them onto battery posts as far as 
possible. When installed, the clamps should be from 
flush to 1 /8 inch below the top of post. 

CAUTION: Do not drive clamps onto battery 
posts with hammer or other tool The spring ring 
inside the clamp should never he reamed or cut as 
this will damage it . 

5. Apply a light coat of oil or grease to the clamp 
terminals. 

20. Care of Batteries Not in Use 

Batteries in cars that are being stored require special 
care to prevent plate sulphation or other deterioration 
due to chemical action. 

Before a wet charged battery is stored, an inspection 
should be made to see that it is filled to the proper level 
and that it is fully charged (1.250-1.280). 

Wet batteries in storage should be checked every 30 
days and given a boost charge of 25 per cent of the 
ampere hour rating of the battery at a rate of 5 amperes. 


BATTERY CHARGING CHART 


Condition 

Rate 

Time 

Slow Charge 

4 Amps 

24 hours 

Fast Charge 

40-50 Amps 

1 1/2 hours 

Emergency Boost Charge 

40-50 Amps 

30 minutes 

*Dry Battery Warm-up Charge 

15 Amps 

10 minutes 

^Required for dry charged batteries being activated with electrolyte at a temperature below 60 F 
or batteries which are to go into immediate operation in below freezing temperatures. 


STARTING SYSTEM 
DIAGNOSIS 


21. Cranking Voltage Test 

1. Ground distributor end of coil secondary wire to 
keep engine from starting. 

2. With ignition ON and voltmeter on 16 volt scale, 
crank engine. 

3. Observe cranking voltage and engine speed. 
Voltage should be greater than 9 volts. Cranking speed 
should be at least 200 RPM (at room temperature). 

4. If cranking voltage and engine speed are correct, 
shut off ignition and disconnect ground on coil secon¬ 
dary wire. 

5. If voltage and engine speed are not correct, 
further testing of the battery, Notes 11 through 14 and 
starter circuit, Note 22 must be performed. 


22. Starter Motor Circuit 
Resistance Test 

a. Battery Cable and Starter Switch Test- 
Insulated Circuit Test 

This test measures the resistance of the cables and 
switches that feed the starter motor. The heavy current 
used by the starter motor will produce a voltage drop in 
the wiring which can be measured as an indication of 
this resistance. The battery should be fully charged. 

1. Disconnect primary lead of distributor from coil 
so engine will not start. 

CAUTION: Do not remove high tension lead 
from coil center for this purpose , as this may 
damage the coil due to internal arcing . 
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Fig. 6-20 Battery-Cable-To-Starter Test 

2. Using Battery Starter Tester, turn voltmeter 
selector switch to 16-volt scale. 

3. Connect starter sqlenoid remote switch and test 
leads as shown in Fig. 6-20. 

4. Connect positive voltmeter lead to center of 
positive battery post, on which insulated battery cable is 
connected. Connect negative voltmeter lead to starting 
motor terminal. Fig. 6-20. 

5. Close starter solenoid remote switch, and turn 
voltmeter to 4 volt scale while cranking. Observe read¬ 
ing, and immediately turn meter back to 16 volt scale. 

6. Voltmeter should show .6 of a volt or less while 
engine is being cranked. If voltage drop is more than .6 
of a volt, it is an indication that the cables or connec¬ 
tions are dirty or corroded, the solenoid switch is 
defective, the battery is in a low state of charge, the 
starter motor is drawing too much current, or that the 
engine is tight. 

7. If voltage drop across the entire insulated side of 
the battery starter circuit exceeds the specified .6 volt, 
test the individual parts of the insulated circuit for 
excessive resistance. Maximum voltage drop for each 
should not exceed the following specifications: 

a. Battery to Solenoid Switch .4 volt 

b. Across Solenoid Battery Terminal .2 volt 

c. Solenoid Switch to Starter Terminal Zero 

b. Ground Circuit Test 

1. Turn voltmeter selector switch of Battery Starter 
Tester to 4 volt position. 

2. Connect test leads as shown in Fig. 6-21. 

3. Connect starter solenoid remote switch as shown 
in Fig. 6-21. 

4. Connect negative voltmeter lead to a clean spot 
at center of negative battery post, not to the cable 
clamp. 

5. Connect positive voltmeter lead to the starting 
motor through bolt. 

6. With starter motor cranking engine, voltage drop 


Fig. 6-21 Ground Circuit Test 

should not exceed .3 volt. A reading of more than .3 volt 
is usually an indication of resistance due to loose, dirty, 
or corroded connections. 

7. Connect primary lead of distributor to coil. 

23. Checking Starter Motor 
Pinion Clearance 

a. Preferred Method (Fig. 6-22) 

1. Remove starter motor from car as described in 
Note 28. 

2. Energize solenoid by applying 6 volts between 
solenoid “S” terminal and ground. 

CAUTION: Do not use more than 6 volts or 
motor mil operate. As a further precaution , 
connect a heavy jumper wire from the solenoid 
motor terminal to ground . 

3. After energizing solenoid, press on clutch, Fig. 
6-22, to take up movement. 

4. Push pinion away from stop retainer as far as 
possible and use feeler gage to check clearance between 



Fig. 6-22 Checking Pinion Clearance 
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starter motor pinion and pinion stop retainer, Fig. 6-21. 
Clearance should be .010 inch to .140 inch when pinion 
is in cranking position. 

b. Alternate Method (Fig. 6-22) 

If a six volt battery is not available, pinion clearance 
may be checked with a 12-volt battery in the following 
manner: 

1. Remove starter motor from car as described in 
Note 28. 

2. Disconnect the motor field coil connector from 
the solenoid motor terminal and insulate it carefully. 

3. Connect a 12 volt battery from the solenoid 
switch terminal to the solenoid frame. 

Momentarily connect a jumper lead from the 
solenoid motor terminal to the solenoid frame. This will 
shift the pinion into cranking position and hold it there 
until the battery is disconnected. 

5. After energizing solenoid, press on clutch. Fig. 
6-22, to take up movement. 

6. Push pinion away from stop retainer as far as 
possible and use feeler gage to check clearance between 
starter motor pinion and pinion stop retainer, Fig. 6- 
Clearance should be .010 inch to .140 inch when pinion 
is in cranking position. 

(NOTE: Pinion clearance cannot be adjusted. If 
clearance is incorrect, disassemble starter motor and 
check for excessive wear of solenoid linkage, shift lever 
mechanism or improper assembly of these parts. All 
worn parts must be replaced.) 

24. Checking Inoperative 
Starter Motor 

If starter motor cranks engine slowly or not at all, 
check battery, battery terminals and connections, 
ground cable, and battery-to-starter motor cable. Cor¬ 
roded, frayed, or broken cables should be replaced, and 
loose or dirty connections corrected. 

The overrunning clutch should withstand 80 to 85 
foot-pounds torque without slipping. The pinion should 
turn freely and smoothly in the overrunning direction. 
The solenoid switch contacts should be checked for 
burned conditions, and the contact disc and terminal 
studs should be replaced if necessary. 

Inspect brushes and commutator. Brushes should 
form a good contact with commutator and have the 
correct spring tension. If there are burned bars in the 
commutator, if may indicate open circuited armature 
coils that may prevent proper cranking. Inspect soldered 
connections at commutator rise bars, and resolder any 
damaged connections. 

Tight or dirty bearings will reduce armature speed or 
prevent the armature from turning. A worn bearing, bent 
shaft, or loose pole shoe will allow armature to drag, 
causing slow speed or failure of the armature to rotate. 
Check for these conditions. 

25. Starter Motor Inspection 
and Testing 

Starter must be removed from car, Note 28, and 
disassembled, Note 29 to perform tests. 


a. Visual Inspection 

CAUTION: The overrunning clutch , armature , 
and fields should not be cleaned in a degreasing 
tank , or with grease dissolving solvents , since sol¬ 
vents would dissolve lubricant in clutch 
mechanism and damage the insulation in armature 
and field coils. 

1. Test overrunning clutch action. Pinion should 
turn freely in the overrunning direction. Check pinion 
teeth to see that they have not been chipped, cracked or 
excessively worn. Replace clutch assembly if necessary. 

2. Check bearings for signs of tightness, dirt or 
wear. Check for a bent armature shaft or a loose pole 
shoe screw. 

3. Check brush holders to see that they are not 
deformed or bent so that brushes bind in their holders. 
Brush holders should be clean. 

4. Check brushes for wear or damage in normal 
service. If worn down to one-half original length, brushes 
should be replaced. 

5. See if full brush surface rides on the commutator 
when assembled, and if there is proper spring tension to 
give good firm contact. Replace weak brush springs. 

6. Check brush leads and screws to be certain they 
are tight and clean. Clean leads, if necessary, and check 
tightness of screws. 

7. Brush holding parts are replaced only if neces¬ 
sary, in the following manner: 

a. Remove brush holder pivot pin. 

b. Remove brush spring. 

c. Replace brushes by removing attaching screw, 
installing a new brush and securing with attaching screw. 
Trade name will be visible when brushes are correctly 
installed. 

d. Install brush spring by inserting it in slot in 
center frame. 

e. Install insulated brush and grounded brush, and 
secure with pivot pin. 

8. Check fit of armature shaft in drive housing and 
in commutator end frame. Shaft should fit snugly in 
both bushings. If bushing in drive housing is worn, it will 
be necessary to replace the drive housing. If bushing in 
commutator end frame is worn, replace commutator end 
frame. 

9. Inspect leather brake washer for damage, and 
replace, if necessary. 

b. Checking Armature for Shorts 

1. Place armature in growler. Lock armature in 
position by securing clamp on the commutator. Turn 
ON-OFF switch on, 

2. Rotate armature while holding steel strip that 
comes with the tester near the armature. Steel strip will 
vibrate in the area of a short circuit. Turn off switch. 

c. Checking Armature for Opens 

1. Inspect the points where conductors are joined 
to the commutator for loose connections. Poor con¬ 
nections can cause arcing and burning of the com¬ 
mutator. 

2. If bars are not badly burned, resolder leads in 
riser bars. Have commutator turned down in a lathe. 
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d. Checking Armature for Grounds 

Check for grounds with aid of a 110-voll test lamp. 

1. Remove armature from armature tester and place 
on bench. 

2. Place one test lamp lead on the commutator* 

3* Touch other test lamp lead to armature core and 
then armature shaft* If lamp lights, the armature is 
grounded. 

If the commutator is worn, dirty or out of round, a 
ground condition may result. If a ground is indicated, 
have commutator turned down in a lathe. 

e. Checking Field Coils for Grounds 

Check field coils for grounds and opens, using 
110-volt test lamp. 

a. Connect one lead of test lamp to motor feed 
terminal and other to any clean surface of field frame. 
Lamp should not light. 

If lamp lights, field coils are grounded and must be 
replaced. 


f. Checking Field Coils and Insulated 
Brush Holder Leads 

1. With center frame assembly positioned so that 
brush holders are on top, push upper motor feed ter¬ 
minal from center frame assembly* 

2. Touch one test lamp lead to each of motor feed 
terminals. Lamp should light. If it does not light, there is 
an open in field coils and Held coil assembly must be 
replaced. 

3. If the lamp lights, perform Step 4 to check in¬ 
sulated brush holder leads. 

4. Hold one test lamp lead to either motor feed 
terminal* Touch other lead in turn to two pigtail leads of 
insulated brushes. Lamp should light. 

It lamp does not light in either instance, leads should 
be repaired by soldering. Be sure to install upper motor 
feed in grommet. 


THEORY OF OPERATION 
STARTER 


Starter 

The starter motor is mounted on the right rear side 
of the engine. The starter motor has four pole shoes and 
a two series field. The drive end housing encloses the 
entire shift lever mechanism* An overrunning clutch 
drive is used to engage the cranking motor pinion with 
the transmission flywheel. 


When the control switch is closed, the solenoid is 
energized, shifting the cranking motor pinion into mesh 
with the flywheel. The main contacts of the solenoid are 
then closed so that battery current is delivered to the 
starter motor. 


SERVICE INFORMATION 
STARTER 


26. Starter Motor Circuit 

The starter motor is engaged when the ignition key is 
turned to the extreme right position. Engagement is 
obtained by means of a solenoid, Fig. 6-23 attached to 
the starter housing* The solenoid first engages the starter 
pinion with the flywheel gear and then closes the main 
switch so that the battery current is delivered to the 
starter motor. 

The starter solenoid is drawn into the engaged posi¬ 
tion by both the pull-in coil and the hold-in coil, and 
held in position by the hold-in coil only, Fig. 6-23. The 
contact bar at the end of the solenoid completes a direct 
circuit between the battery and the starter motor, 
energizing the starter motor and shorting out the pull-in 
coil* 

The current consumption of the solenoid switch 
should be 41-47 amperes at 10 volts for both windings, 
and 14.5 - 16.5 amperes at 10 volts for the hold-in 
winding alone. 

27. Starter Motor Maintenance 


apply a light coating of lubricant on the bushings in the 
end bearings. Avoid excessive lubrication, as this might 
force lubricant out onto the commutator where it would 
gum and cause high resistance, resulting in poor starter 
motor performance* Never lubricate the commutator* 



When the starter motor is disassembled for service. 


Fig. 6-23 Starting System Circuit 
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28. Starter Motor—Removal 
and Installation 

a. Removal 

1. Disconnect negative battery cable at battery. 

2. On 693 series cars, disconnect starter harness 
multiple connector at right rear of engine. 

3. Raise front end of car. 

4. Disconnect battery lead at starter solenoid ter¬ 
minal (except 693). 

5. Disconnect neutral switch wire and coil feed wire 
at starter solenoid terminals (except 693). 

6. Remove spring clip securing wire to solenoid 
housing (693 only). 

7. Remove screw and nut securing support bracket 
to starter and crankcase. 

8. Remove two screws that hold starter motor to 
crankcase. 

9. Remove starter motor by pulling it forward; then 
toward RH front wheel and up over steering linkage 
toward rear of car. 

b. Installation 

1. Position starter motor in proper location in 
flywheel housing. 

2. Install two screws holding starter motor to 
crankcase. Tighten screws to 46 foot-pounds. 

3. Install starter motor support bracket and secure 
with screw and nut. Tighten screw to 12 ft. lbs. and nut 
to 6 ft. lbs. 


4. On all except 693 series cars, install starter 
motor harness to terminals on solenoid. 

5. Install spring clip securing solenoid wires to 
solenoid housing (693 only). 

6. Lower car. 

7. On 693 series cars, connect starter harness to 
underhood harness at right rear of engine. 

8. Connect negative battery cable to battery. 

29. Starter Motor—Disassembly 
and Assembly 

CAUTION: When the starter motor is disassem¬ 
bled for cleaning and inspection of parts ; the over¬ 
running clutch , armature , and fields should not be 
cleaned in a degreasing tank, or with grease 
dissolving solvents ; since these would dissolve the 
lubricant in the clutch mechanism and would 
damage the insulation in the armature and field 
coils . Worn parts should be replaced , and the 
commutator should be turned down in a lathe if 
necessary. 

a. Disassembly (Fig. 6 24) 

1. Disconnect field coil connector from solenoid 
motor terminal. 

2. Remove two screws and lockwashers that hold 
solenoid switch assembly to starter drive housing and 
remove solenoid and solenoid return spring by rotating 
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Fig. 6-24 Starter Motor Cutaway View 
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OVERRUNNING CLUTCH X RETAINER/ 

PINION / 

THRUST COLLAR 


Fig. 6-25 Starter Armature Assembly 

solenoid assembly counterclockwise to release solenoid 
flange from center frame. 

3. Remove two through bolts. 

4. Remove commutator end frame and leather 
brake washer. 

5. Remove center frame assembly. 

6. Remove snap ring that holds shift lever pivot pin, 
using snap ring pliers, J-4880, and remove pivot pin from 
drive housing, 

7. Remove plunger and shift lever assembly and 
armature assembly with overrunning clutch from drive 
end housing. 

8. Remove overrunning clutch from armature shaft 
as follows: 

a. Slide thrust collar off end of armature shaft, Fig. 
6-25. 

b. Slide a standard 3/8" pipe coupling or 5/8" deep 

socket onto shaft so end of coupling or socket butts 
against edge of retainer, Fig. 6-26. Tap end of coupling 
or socket with hammer, driving retainer toward armature 
and off snap ring. 

c. Remove snap ring from groove in shaft using 
pliers or other suitable tool. If snap ring is badly dis¬ 
torted during removal, it will be necessary to use a new 
one when assembling shaft. 

d. Slide retainer and clutch assembly from armature 
shaft. 

9. To disassemble solenoid, proceed as follows: 

a. Remove two screws with neoprene washers and 
nut with neoprene washer from switch terminal. 

b. Remove contact cover. 

c. Remove push rod assembly. 

d. Inspect push rod assembly and contact studs for 
damage or wear. Contact assembly cannot be broken 
down further and must be replaced as a unit if found 
defective. 

e. To replace contact studs, hold stud while remov¬ 
ing nut to be sure stud does not turn, 

b. Assembly 

1. To assemble solenoid, proceed as follows: 

a. Install contact studs, holding studs while tight¬ 
ening nut to be sure stud does not turn. 

b. Install push rod assembly. 



Fig. 6-26 Removing Overrunning Clutch 

c. Install contact cover with switch terminal stud 
through square hole. Secure with two screws with plastic 
washers and lock nut with plastic washer on switch 
terminal stud. 

2. Assemble overrunning clutch to armature shaft 
as follows: 

a. Lubricate drive end of armature shaft with a few 
drops of SAE 30W oil. 

b. Slide clutch assembly onto armature shaft with 
pinion outward, Fig. 6-26. 

c. Slide retainer onto shaft with cupped surface 
facing end of shaft, Fig. 6-26. 

d. Stand armature on end of a wood surface with 
commutator down. Position snap ring on upper end of 
shaft and hold in place with either a piece of wood or a 
7/16" socket. Tap socket or block with hammer to force 
snap ring on end of shaft, Fig. 6-27. Slide snap ring 
down to the second groove. 

e. Assemble thrust collar on shaft with shoulder 
next to snap ring, Fig. 6-28. 

f. Position retainer and thrust collar next to snap 
ring. Using two pairs of pliers, grip retainer and thrust 
collar and squeeze until snap ring is forced onto retainer. 
Fig. 6-28. 

3. Place a small quantity of high melting point 
grease in drive end housing grease retainer. 

4. Position legs of shift lever assembly in grooves of 
overrunning clutch. Install armature and overrunning 
clutch assembly into drive end housing, making certain 
that thrust washer is in place on end of shaft. 
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Fig. 6-28 Installing Snap Ring on Retainer 


Fig. 6-27 Installing Snap Ring on Shaft 

5. Install shift lever pivot pin into recess in housing 
and secure with snap ring, using Snap Ring Pliers, 
J-4880. 

6. Mount starter in a vise and install solenoid return 
spring and solenoid switch assembly. Secure with two 
attaching screws and lock washers. 

7. Apply a non-hardening sealing compound to area 
where center frame will contact solenoid case flange. 

8. Install center frame assembly on drive end 
housing by starting assembly over armature, spreading 
brush holders apart to engage commutator and mating 
dowel pin on frame with dowel pin hole in drive end 
housing. 


9. Place a small quantity of high melting point 
grease on bushing in commutator end frame. 

10. Place leather brake washer on armature shaft. 

I 1. Slide commutator end frame on shaft and secure 
with two through bolts. 

12. Install field coil terminal connector on solenoid 
motor terminal, securing with self-tapping screw and star 
washer. 

30. Fusible Links 

Fusible links are used to protect the engine primary 
harness at the starter motor. Fusible link wire is usually 
4-6 wire gage sizes smaller than the circuit it protects. 
Should the fusible link wire break as the result of a short 
circuit, first find the source of the short circuit and 
repair. Because of the smaller diameter wire, a small 
change in the length of the fusible link would result in a 
large change in the “fuse rating” of the wire. For this 
reason it is important to replace damaged fusible links 
with a new piece of fusible link wire, cut to the correct 
length, which is available from various sources. 


IGNITION SYSTEM 
DIAGNOSIS 


31. Distributor Test Information 

For service departments equipped with distributor 
testing machines, the information on 1972 distributors is 
furnished as follows: 

(NOTE: Vacuum advance starts at 8,00 inches to 
10.00 inches of mercury. Maximum distributor vacuum 
advance is 11.30° to 12.60° at 13.00 inches of mercury 
or greater.) 

II tests indicate an improperly operating mechanism, 
disassemble the distributor as described in Note 50a. 
Reassemble the distributor as described in Note 50b. 

a. Thermal Vacuum Switch 

To check the operation of the switch, proceed as 
follows: 


Centrifugal Advance 

Distributor Speed 

Distributor Spark 

rpm 

Advance 

300 

0° -0° 

400 

0° - 1° 

600 

1° -3° 

800 

3° - 5° 

1000 

4-3/4° - 6-3/4° 

1200 

6° — 8° 

1400 

7-1/4° -9-1/4° 

1600 

8-1/2° - 10-1/2° 

1800 

9.3/4 0 - ll-3/4° 

2000 

11° - 13° 
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Vacuum Advance 

Vacuum — Inches 

Distributor 

Of Mercury 

Degrees 

12” 

3.75° - 10.00° 

! 14” ] 

7.75° - 12.60° 

16” 

11.30° - 12.60° 

j 18” 

11.30° - 12.60° 

20” 

11.30° - 12.60° 


c. A “click’' should be heard or felt each time the 
jumper is connected. 

7. If the solenoid fails to operate as described in 
step 6, replace solenoid. 

WARNING: THE PRECEDING EVALUATIONS 
MAY BE DONE IN THE SHOP WITH CCARS 
ON THE HOIST IF PROPER SAFETY PRE¬ 
CAUTIONS ARE TAKEN. ON-THE-HOIST 
EVALUATION SHOULD NEVER BE AT- 
TEMPED ON THE ELDORADO. 


1. Disconnect double connector at vacuum solenoid 
and operate engine at 600 rpm and at normal operating 
temperature. 

2. Disconnect hose from distributor vacuum 
advance unit and check to see that vacuum is available 
(to port “D”). 

3. With distributor hose disconnected, remove hose 
between switch and vacuum break “tee” at carburetor. 

4. Vacuum should still be available at distributor 
hose (port “D” and should not be available at hose 
disconnected in step #3 (port “MT”). 

5. To raise engine temperature to check transition 
of vacuum sources, block radiator with cardboard until 
“STOP ENGINE” light comes on. 

6. Reconnect hose removed in step #3 (switch to 
vacuum break “tee”) and remove hose between carbu¬ 
retor and port “C” of the switch. 

7. Vacuum should be available at distributor hose 
(port “D”) and should not be available at hose discon¬ 
nected in step 6. 

8. Make normal connections and proceed to part b 
of this note. 

9. Should any of the above checks indicate an 
improperly operating switch, the switch should be 
replaced. 

b. Speed Controlled Spark System 

Testing the speed controlled spark system should be 
accomplished under actual driving conditions as follows: 

1. Disconnect the double connector at the vacuum 
solenoid and insert a test light between the connector 
leads. Test light leads must be long enough to allow the 
lamp to be located outside the engine compartment. 

2. Tape the test lamp to the fender, cowl or some 
other visible area and close hood. 

3. Drive the car and observe the test light for the 
following conditions: 

a. Lamp should go out at 33 ± 2 miles per hour. 

b. Lamp should come on again as vehicle speed 
descends past 25 miles per hour. 

4. If test lamp does not operate as described in step 
3, connect a jumper wire between the 18B and ground 
and repeat step 3. 

5. If test lamp still does not operate as described in 
step 3, replace speed sensor as described in Notes 106, 
107 or 108. 

6. To test operation of the vacuum solenoid, 
proceed as follows: 

a. Connect a jumper wire between one of the 
solenoid terminals and ground. 

b. Momentarily touch a jumper wire from the 
battery positive terminal to the other solenoid terminal. 


32. Ignition Primary Circuit 
Resistance Test 

Excessive voltage drop in the primary circuit will 
lessen the secondary output of the ignition coil, resulting 
in hard starting and poor performance. 

L Turn the voltmeter selector switch of the Volt- 
Ampere Tester to the 4 volt position. 

2. Connect test leads as shown in Fig. 6-29. 

3.. Remove coil secondary wire from distributor and 
ground. 

4. Close breaker points by rotating engine a frac¬ 
tion of a revolution at a time with starting motor. 

5. Be sure all lights and accessories are turned off. 

6. Turn ignition switch “On”. Voltmeter should 
read not more than .4 volt. 

7. Test ignition switch by turning it off and on 
several times. Voltmeter should record the same reading 
each time switch is turned on. 

(NOTE: While switch is being turned on and off, 
key should be jiggled in switch several times and volt¬ 
meter checked for any change in readings. ) 

8. Test all wires for tightness. Move them about and 
note any change in meter reading. 

9. Remove voltmeter leads and place them across 
the primary wires from coil to distributor as shown by 
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Fig. 6-29 Ignition Primary Circuit 
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dotted leads in Fig. 6-29. Voltmeter should read less 
than .1 volt. 

(NOTE: If voltmeter reading exceeds the specified 
maximum, isolate the point of this resistance by placing 


the test leads across each connection and wire in order. 
The reading across a connection should be proportional 
to its length as compared to the length and allowable 
voltage drop of the engine circuit.) 


THEORY OF OPERATION 


Ignition System 

Distributor 

Ail ignition distributor, of aluminum alloy, is 
mounted on the top left front of the engine. It is fully 
automatic in operation, and driven by an alloy iron gear 
that meshes with a gear that is integral with the cam 
shaft. The distributor cam rotates in a clockwise direc¬ 
tion when viewed from above. The firing order is 
1-5-6-34-2-7-8. 

The distributor houses the contact points that make 
and break the primary circuit, and also directs high 
voltage and current in proper sequence to the spark 
plugs. The distributor contact point set is replaced as a 
complete assembly. The breaker lever spring tension and 
point alignment on the replacement set are factory 
adjusted, leaving only the dwell angle to be adjusted 
after installation. 

The large molded distributor rotor, located above 
the breaker plate assembly serves as a cover for the 
centrifugal advance mechanism, and distributes high 
voltage and current to lire the spark plugs. 

The one-piece distributor cap is made from an alkyd 
substance to resist carbon tracking. 

When the rotor is removed, the centrifugal advance 
mechanism should be inspected for lubricant. If neces¬ 
sary, a small amount of cam and bearing lubricant 

should be applied to the advance weights. When contact 
point sets are changed, refer to Note 36 for cam lubri¬ 
cator recommendations. 

Vacuum Advance 

A thermostatically controlled vacuum distribution 
switch is mounted in the upper left front of the cylinder 
block. 

When the coolant temperature is below 220"F, 
carburetor vacuum is supplied to the vacuum advance 
mechanism through the thermo switch. Once the coolant 
temperature rises above 230°F, the switch closes the 
carburetor supply port and opens the manifold supply 
port. 

This system is designed to provide spark control 
during prolonged idling periods or in unusually warm 
weather. Under these conditions, when air flow through 
the carburetor is nominal and carburetor vacuum is low, 


stronger manifold vacuum is used to operate the vacuum 
advance unit to provide the proper spark advance. 

During normal engine operation carburetor vacuum 
operates the vacuum advance unit because it more 
closely follows actual engine requirements. A second 
spark control device is used to prevent vacuum advance 
at low speeds. This speed controlled spark advance 
solenoid is mounted on a bracket in front of the ignition 
coil and serves to close the distributor vacuum advance 
hose in response to an electrical signal based on car 
speed. 

This system is necessary to help control vehicle 
exhaust emissions. 

Ignition Timing 

On the left side of the engine front cover directly 
below the distributor is a tab with saw toothed notches 
to indicate degrees of crankshaft advance. The pistons in 
number one and number four cylinders are at top dead 
center when the “0" notch is in line with notch on the 
rear flange of the pulley. The marks indicate the number 
of crankshaft degrees the spark plug will fire before or 
after the top dead center position of the piston. 

Secondary Circuit 

Type R46-N spark plugs are installed as original 
equipment on all 1972 Cadillac engines. A ribbed insu¬ 
lator is used to reduce the possibility of voltage 
breakdown. 

Radio suppression spark plugs are used in addition to 
resistance core spark plug cables to reduce ignition noise 
radiated into the atmosphere. 

The oil-impregnated ignition coil is mounted on top 
of the intake manifold in front of the carburetor. The 
interrupted low tension voltage from the battery 
produces a high voltage in the secondary circuit of the 
coil. A resistance type wire is connected from the igni¬ 
tion switch to the ignition coil in the primary circuit. 
This resistor reduces the voltage at the coil from 12 volts 
down to range of 8-1/2 to 10-1/2 volts under normal 
operating conditions. To insure adequate ignition voltage 
during the engine cranking period, the resistor wire is 
by-passed by a feed from the starter solenoid, and full 
cranking voltage is supplied to the ignition coil during 
this period. 



6-26 


ENGINE ELECTRICAL 


SERVICE INFORMATION 


IGNITION SYSTEM 


33. Distributor Removal and 
Installation 

a. Removal 

1. Removal distributor cap as shown in Fig. 6-30 
and position out of way. 

2. Disconnect distributor primary wire from coil. 

3. Disconnect vacuum advance hose from vacuum 
advance unit on distributor. 

4. Crank engine until contact on top of rotor points 
directly to No. 1 spark plug firing position* Mark the 
position on distributor housing. 

5. Remove distributor hold down nut and clamp. 

6. Lift distributor from engine. 

b. Installation 

1. Install distributor with contact on top of rotor 
pointing slightly counterclockwise from No. 1 spark plug 
firing mark. As distributor gear meshes with cam gear, 
rotor will turn slightly clockwise. When distributor is 
properly installed, rotor should point directly at No. 1 
spark plug firing position mark. 

(NOTE: If engine has been cranked, remove No. 1 
spark plug. Place thumb over port. Crank engine until 
compression is noticed and continue until No. 1 piston is 
at top dead center. In this position, the timing mark ''O'' 
on the engine front cover lines up with the scribe mark 
on the harmonic balancer.) 

2. Install distributor hold-down clamp and nut. 

3. Connect distributor primary lead. 



Fig. 6-30 Removing Distributor Cap 


4. Install distributor cap. 

5. Set timing as described in Note 38. 

6. Connect vacuum advance hose to vacuum 
advance unit. 

34. Distributor Disassembly 
and assembly 

a. Disassembly (Fig. 6-31) 

1. Remove rotor from end of distributor shaft by 
removing two attaching screws and lockwashers. 

2. Remove two weight springs and both advance 
weights. 

3. Remove pin from gear by driving out with drift 
punch and hammer. 

CA UTION: Distributor gear should be supported 
in such a way that no damage will occur to distrib¬ 
utor shaft when driving pin out. 
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Fig. 6-31 Distributor Cutaway View 
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4. Slide gear off shaft, remove any burrs that may 
have been caused by removal of pin. 

5. Pull shaft with cam weight base assembly from 
housing. 

6. Remove contact point assembly and disconnect 
primary and capacitor lead clips. 

7. Remove capacitor hold-down screw and remove 
capacitor and bracket from breaker plate. 

8. Remove spring retainer and raise breaker plate 
from housing. 

9. To remove vacuum advance unit, remove two 
attaching screws, lockwashers, and plate with ground 
lead. 

10. Remove primary lead by prying rubber grommet 
out of base housing. 

11. Remove felt washer from bushing in housing. 

(NOTE: No attempt should be made to service 
shaft bushing in housing.) 

b. Assembly 

1. Place felt washer over bushing in housing. 

2. Slide primary lead through opening in base of 
housing and seat grommet in housing. 

3. Place vacuum advance unit in space provided in 
housing and retain in position by installing one screw in 
hole in mounting arm furthest from advance unit. 

4. Secure distributor ground lead to vacuum 
advance unit with second mounting screw. Primary wire 
should cross over ground lead. 

5. Install breaker plate assembly over bushing so 
that assembly is positioned over vacuum advance oper¬ 
ating arm. 

6. Install spring retainer. 

7. Place capacitor and bracket in position on 
breaker plate and secure with one screw. 

8. Install contact point assembly. 

9. Install capacitor and primary leads as shown in 
Fig. 6-32. 

10. Install shaft with cam weight base assembly into 
housing. 

11. Install gear on shaft and secure with pin. Use 
new pin. 

12. Install both advance weights on cam weight base 
and secure with two springs. 

13. Install rotor and secure with two screws and 
lockwashers. 

CAUTION: The square and round lugs on 
bottom of rotor must be positioned with cor¬ 
responding holes on cam weight base . 
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speed has reached approximately 33 m.p.h. Operation 
of this system is explained in Part b of this note. 


35. Distributor Vacuum Advance 
Controls (Fig. 6-33) 

Two separate devices are used to control oper¬ 
ation of the vacuum advance unit at various times. 
The first device is the Thermal Vacuum Switch which 
delivers manifold vacuum to the advance unit during 
periods of high coolant temperature. Operation of 
this system is explained in Part a of this note. The 
second device is the Speed Controlled Spark System 
which shuts off vacuum to the advance unit until car 


a. Thermal Vacuum Switch (T.V.S.) 

The thermal vacuum switch, Fig. 6-33, is designed 
primarily to help prevent overheating by providing full 
vacuum spark advance during prolonged idling periods or 
during unusually warm weather. Under these conditions 
spark advance is desirable, and since the speed controlled 
spark system prevents spark advance at low speeds, 
stronger manifold vacuum is used to override the spark 
control system and operate the vacuum advance unit. 
During normal operation, carburetor vacuum (spark port 
vacuum) operates the vacuum advance unit because it 
more closely follows actual engine requirements. 
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Fig. 6-33 Vacuum Advance Controls 
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When coolant temperature is below 220°F carbu¬ 
retor vacuum is supplied to the distributor vacuum 
advance mechanism through thermal vacuum switch 
connections U C” and “D”, Fig. 6-33. As coolant temper¬ 
ature approaches 220°F, wax in the bulb expands, 
forcing the plunger out against the spring. When 220°F 
is reached, the wax has expanded enough to force the 
plunger against spring pressure to close off port “C” and 
open port “MT\ Manifold vacuum, available at port 
“MT”, is now used to operate the vacuum advance 
mechanism. 

When coolant temperature drops below 220°F, 
spring pressure forces the plunger back to its normal 
position. This is made possible because the cooling of 
the wax has caused it to contract back to its normal 
shape. Once this operation is completed, carburetor 
vacuum is again used to control the spark advance unit. 

When a car with this switch has overheating 
problems during city traffic or prolonged idle, part of 
the trouble could be due to an inoperative switch. If all 
other checks of the cooling system show the system is in 
order, check the vacuum switch. 

b. Speed Controlled Spark 
Advance System 

The speed controlled spark system is designed to 
help control exhaust emissions by shutting off vacuum 
to the advance unit during speeds from 0 to 33 ± 2 mph. 


A vacuum solenoid, mounted near the ignition coil, 
controls the path of vacuum in response to the speed 
sensor. The speed control sensor determines vehicle 
speed and is deactivated at 33 ± 2 miles per hour. The 
contacts remain closed until 33 ± 2 miles per hour 
providing a complete circuit from the battery through 
the vacuum solenoid to the speed control sensor which is 
grounded. The complete circuit activates the vacuum 
solenoid moving the valve against spring pressure to close 
off the vacuum supply to the advance unit. In this 
position the advance unit is vented to atmosphere 
through the hose at the rear of the carburetor. 

The above action is illustrated in Fig. 6-33, as the 
“no vacuum advance position.” When car speed reaches 
33 ± 2 miles per hour the contacts inside the speed 
control sensor separate, thus breaking the circuit and 
de-energizing the solenoid. With no current available at 
the solenoid, spring pressure forces the valve off of the 
vacuum port. The normal carburetor vacuum signal is 
now available to the distributor vacuum advance unit. 
This action is illustrated in Fig. 6-33 as the “normal 
vacuum advance position.” When car speed is reduced 
for any reason below 25 mph, the contacts inside the 
speed control sensor close and return the vacuum sole¬ 
noid to the “no vacuum advance” position. 

It should be noted that the speed controlled spark 
system regulates only carburetor vacuum and does not 
affect operation of the Thermal Vacuum Switch in its 
manifold supply position. 


ENGINE TUNE-UP 


Figure 6-15 illustrates the basic instrumentation 
required to perform the following tune-up procedures. If 
further testing is required such as coil tests, condenser 
tests, or cylinder leakage tests, the equipment manu¬ 
facturer's recommendations, supplied with the test 
equipment to be used, should be followed for pro¬ 
cedures. The specifications for such tests appear on 
page 6-53 of this manual. 

The basic connections shown in Fig. 6-15 are as 
follows: 

1. Voltmeter 

a. Positive lead to positive battery post. 

b. Negative lead to ground. 

2. Timing Light 

a. Positive lead to positive battery post. 

b. Negative lead to ground. 

c. Trigger lead to No. 1 spark plug, either at plug or 
distributor cap. No. 1 spark plug is the front cylinder on 
the right (passenger) side of engine. 

3. Tachometer and Dwell Meter 

a. Positive lead to distributor side of coil. 

b. Negative lead to ground. 

36. Distributor Contact Points 

a. Inspection 

Remove distributor cap by inserting a screwdriver in 
upper slotted end of cap retainers, press down and turn 
until latches are disengaged, Fig. 6-30. 


Pitted or oxidized points should be replaced. 
Contact points with an oily surface should be inspected 
for pitted or oxidized condition. The source of oil 
should be located and corrected. If the points are worn 
evenly and show a uniform gray surface, they do not 
need attention, provided the dwell angle is within limits 
(28° to 32°). 

b. Removal 

1. Remove distributor cap, Fig. 6-30. 

2. Remove two screws that secure rotor cap to 
distributor and remove cap. 

3. Remove capacitor lead and primary lead from 
nylon insulated connection. 

4. Loosen two screws that hold base of contact set 
assembly in place, and remove contact points. 

5. Inspect condition of advance weights. If neces¬ 
sary, add a small amount of cam and bearing lubricant to 
the advance weights. 


c. Installation 

1. Rotate distributor cam lubricator 1/2 turn at 
first, third, etc. tune-ups. Replace lubricator at second, 
fourth, etc. tune-ups. 

2. Lubricate the distributor cam lubricator (if not 
replaced) with a small amount of distributor cam lubri¬ 
cant part number 1948792 or equivalent. 
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3. Position replacement points under the two 
screws and tighten screws. 

4. Install capacitor lead, primary lead and secure 
with spring clip retainer, Fig. 6-32. 

(NOTE: Leads must be properly positioned, as 
shown in Fig, 6-32, to eliminate interference between 
cap, weight base, and breaker advance plate.) 

5. Install rotor cap and secure with two attaching 
screws, Square and round lugs on the bottom of the 
rotor must be aligned with corresponding holes on cam 
weight base. 

6. Position distributor shaft so that contact arm 
rubbing block rests on one lobe of distributor cam. 

7. Insert short end of 1/8 inch Allen wrench into 
head of adjusting screw and turn clockwise until points 
close. Then turn screw counterclockwise 1/2 turn. 

8. Replace distributor cap. 

9. Adjust contact points as outlined, Note 37. 

37. Adjustment of Contact Points— 
Engine Running at Idle 

a. Preferred Method 

1. Connect a dwell meter to distributor primary 
lead, Fig. 6-15. 

2. Lift adjustment window and insert short end of 
1/8" Allen wrench into lead of adjusting screw, Fig. 
6-34. 

3. Turn adjusting screw until 30" dwell angle is 
obtained as measured by dwell meter. 

4. Last adjustment should be made by turning 
clockwise, in order to maintain a more uniform gap. 

(NOTE: It is unnecessary to check point gap, 
because of close manufacturing tolerances. The gap will 
be correct if the dwell angle is 30°.) 

b. Alternate Method 

1. Lift adjustment window and insert short end of 
1/8" Allen wrench into head of adjusting screw, Fig. 
6-34. 

2. Turn adjusting screw in (clockwise) until engine 
begins to misfire. 

3. Turn wrench 3/4 turn (270°) in opposite direc¬ 
tion (counterclockwise), and then turn clockwise 1/4 
turn (90°) to obtain proper gap and dwell. 

38. Ignition Timing Adjustment 

1. Adjust distributor clamp nut to allow distributor 
to be turned by hand, but without excessive looseness. 

2. Disconnect vacuum advance unit hose at dis¬ 
tributor and place a piece of tape over end of hose. This 
is important, as a manifold leak will affect timing 
adjustments. 

3. Disconnect parking brake vacuum hose at 
diaphragm and place a piece of tape over end of hose to 
prevent any air leak. 

4. Insert an adapter pin alongside No. I or No. 4 
ignition wire in distributor cap, if spark plug connectors 
are not available. 



Fig. 6-34 Adjusting Distributor Point Dwell 

5. Connect a suitable timing light to adapter or 
connector. 

(NOTE: Make sure that timing marks and scribe 
marks are clean.) 

6. Connect tachometer, Fig. 6-15, to engine and set 
parking brake securely. Place transmission selector lever 
in neutral or park position. 

7. Start engine and warm to operating temperature. 

8. Set idle speed at 600 rpm with transmission 
selector lever in “DRIVE” position. 

9. Observe timing light flashes on pulley in relation 
to notches on front cover. Set timing to 8.0 degrees 
ahead of top dead center. Fig. 6-35. 

10. Tighten clamp nut to 18 foot-pounds, and 
recheck timing to make sure that it did not change. 

11. Remove tape from vacuum advance hose and 
connect hose to vacuum advance unit. 

12. Remove tape from parking brake vacuum hose 
and connect hose to parking brake diaphragm. 

13. Disconnect tachometer and timing light, and 
remove adapter pin or connector from engine. 

39. Spark Plug Cleaning and 
Adjustment 

Type R-46-N spark plugs are used on all 1972 
engines. 

The conditions of the compound in the spark plug 
cleaner is important. It must be dry, because if moist, it 
could pack in the space between the insulator tip and 
shell, allowing only the tip of the plug to be cleaned. 
Also, the compound must be sharp to do a good cleaning 
job. After prolonged use, the particles of compound lose 
their sharp cutting edges and will not clean properly. 
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BALANCER 


NUMBERS IN SOCKETS 
INDICATE LEADS TO 
CYLINDERS DESIGNATED 


FIRING ORDER 

US-6-3-4-2-7-8 


ROTATE DISTRIBUTOR 
HOUSING UNTIL 
NOTCH ON PULLEY 
IS OPPOSITE 



DIRECTION 
OF ROTATION 


CENTER NOTCH 
ON TA& r 


DISCONNECT AND 
PLUG VACUUM 
ADVANCE HOSE 
WHEN CHECKING 
TIMING. 


Fig. 6-35 Ignition Timing Adjustment 


With the spark plug in the cleaner and the air blast 
turned on, press the cleaner hood down, rocking the 
plug. Raise the cleaner hood to the air blast position lor 
a few seconds. Rotate the plug in its adapter and repeat 
the operation until the entire insulator is clean (white). 
It should be noted here that some spark plugs may have 
fused deposits on the lower insulator tips that are 
difficult, if not impossible, to remove. Make sure that all 
cleaning compound is removed from the plug. 

File electrodes flat and set gap to .035 inch* The gap 
should be checked only with a round wire gage. Use new 
gaskets when installing plugs, and tighten to 25 foot¬ 
pounds. 


42. Inspect Fuel System 

The fuel system should be inspected for signs of 
leakage. Tighten any joints that are loose and replace 
hoses and lines that have been damaged. 


43, Adjust Drive Belts 

The drive belts should be inspected and adjusted as 
described in Note 10. 


44. Carburetor Adjustments 

The carburetor adjustments should be checked 
according to Notes 75 through 82. 


45. Bolt Tightening 

With the engine shut off, check the tightness of the 
following bolts and screws: 

Cylinder Head Screws 
Intake Manifold Screws 
Carburetor to Manifold 
Screws 

Exhaust Manifold Screws 

46. Fluid Level Check 

1. Check master cylinder reservoir for proper level, 
fluid should be 1/4 inch below top of reservoir. 

2. Check power steering pump lluid level, should be 
at full mark on dipstick. 

3. Check battery cell level, should be at bottom of 
filler wells. 

4. Check level of coolant in reservoir. Should be 
between ADD and FULL marks. Check coolant for 
freeze protection, should be at least -40 F. 

5. Check engine oil and adjust to proper level or 
change as required. 

6. Check transmission lluid level as indicated in 
Section 7, Note 6B or Note 24B. 


I \ 5 foot-pounds 
30 foot-pounds 

14 foot-pounds 
35 foot-pounds 


40. Inspect Crankcase Ventilator 
System 

The crankcase ventilation system should be checked 
for cleanliness. Hoses and fitting should be cleaned or 
replaced if any defective conditions exist. The ventilator 
valve should be replaced as described in Note 97, The 
crankcase ventilating breather should be cleaned at each 
engine oil change. See Section 0, Note 5c, for further 
information. 

41. Carburetor Air Cleaner 

The carburetor air cleaner element should be 
replaced following procedures in Section 0, Note 3R to 
assure proper air delivery to the engine. 


47. Visual Inspection 

Visually inspect engine compartment for signs of 
substandard conditions. Repair conditions found. Make 
sure all tools are removed and instrumentation is dis¬ 
connected. 

48. Additional Tests 

Additional tests as required should be performed 
following either the procedure found in the appropriate 
section of this manual or if no procedure is found, 
follow equipment manufacturer’s recommendations, 
Specifications for such tests are found at the back of the 
appropriate section of this manual. 
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DIAGNOSIS 

CHARGING SYSTEM 

(WITHOUT INTEGRAL CHARGING SYSTEM) 


The following information should be used when 
diagnosing the charging circuits on 1972 Cadillac vehi¬ 
cles. All 1972 Cadillacs use a separate generator- 
regulator system except Eldorado, Limousine and 
Commercial Chassis vehicles which use an integral 

generator-regulator package. In addition an optional 
heavy duty generator and integral regulator is available 
only on the Commercial Chassis. 

When describing one of these three differing charging 
systems, the following reference will be used. 

Separate gener ator-regulator -(Without Integral 
Charging System) 

Integral generator-regulator—(With Integral Charging 
System) 

Optional heavy duty generator on Commercial 
Chassis-(With H.D. Generator) 

49. Charging Circuit Precautions— 
Applies to All Charging Systems 

CAUTION; When performing any tests or adjust¬ 
ments on the charging circuit there are certain 

precautions that must be observed or serious 

damage will result to the electrical equipment. 

1. Do not attempt to “polarize” the generator. 

2. Do not short across or ground any of the termi¬ 
nals on generator or regulator. 

3. Never operate generator on open circuit. Make 
certain all connections are secure. 

4. Make certain ground polarity of battery and 
ground polarity of generator are the same when in¬ 
stalling a battery. 

5. When connecting a booster battery, connect the 
positive terminals together and the negative cable be¬ 
tween the boosters’ negative terminal and a good engine 
ground point. 

6. When connecting a charger to battery, connect 
charger positive lead to battery positive terminal first, 
then connect negative lead to battery negative terminal. 

7. When recharging battery in the vehicle, be sure 
engine is turned off when battery terminal connections 
are made. This will prevent arcing at the terminals which 
could cause an explosion at the battery. 

8. Make sure all electrical accessories are turned off 
when making battery connections. 

50. Analyzing Charging 
System Troubles 

A 

Visually check the charging circuit for the following: 

1. Frayed insulation or wiring. 

2. Tightness of mounting bolts. 

3* Corroded or loose connections at generator 
terminals and slip-on connectors at regular terminals. 


Trouble in the charging system, will usually show up 
as one or more of the following conditions: 

a. Indicator Lamp Operation 

The indicator lamp should light when the ignition 
switch is turned to the “on” position, and the engine is 
not running. Lamp should also glow dimly when the 
ignition switch is in the “ACC” position. In addition, the 
lamp may flash brightly when the engine is turned off. 

If the indicator light fails to operate as described 
above, refer to indicator lamp checking procedures, Note 

51. 

b. Undercharged Battery (Evidenced by Slow 
Cranking) 

If battery is consistently undercharged, refer to Note 

52. 

c. Overcharged Battery (Evidenced by 
Excessive Water Usage) 

1. Check for a defective battery as covered in Notes 
11 through 14. 

2. If battery is not defective, voltage regulator set¬ 
ting is probably too high. Refer to Note 55. 

51. Testing Indicator Lamp Circuit 

a. Lamp Does Not Light With Ignition In 
"ON" Position 

1. Disconnect wiring harness connector at regu¬ 
lator. 

2. Insert jumper lead, J-9782-1, into wiring harness 
and connect as shown in Fig. 6-36. 

3. Turn ignition switch “ON” for not more than 10 
seconds. Generator light should light. 

CAUTION: With these connections made for 
longer than 10 seconds , damage to the 20 ohm 
resistance wire may result. 

4. If lamp does not glow, check for a burned out 
bulb, defective #4 terminal wire, or a defective printed 
circuit as described in Section 12, Note 49. 

5. If lamp does glow, remove ground and connect 
as shown in Fig. 6-37. 

6. If lamp glows, adjust voltage regulator setting or 
replace regulator if adjustment is not possible. If lamp 
does not glow, leave connections as shown in Fig. 6-37 
but connect a second jumper wire from generator “F” 
terminal to ground. 

7. If lamp does not glow, “F” terminal lead is open. 
If lamp glows, field circuit inside generator is open. 

b. Lamp Glows When Ignition Switch is “OFF" 

1. Unplug connector at rear of generator; if lamp 
goes out, generator has a shorted diode. 
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Fig. 6-36 Testing Indicator Lamp Circuit 


2. If lamp does not go out, make normal connec¬ 
tions at generator and remove wiring connector from 
regulator. 

3. if lamp still does not go out, look for a short 
between #4 lead and #3 lead (or any other lead with 
battery voltage). 

4. If lamp does go out, connect a voltmeter 
between #2 harness terminal and ground. Any voltage 
reading indicates that #2 regulator lead is shorted to #3 
lead (or another lead with battery voltage). No voltage 



Fig. 6-37 Testing For Opens In Circuit 


reading indicates a field relay is mechanically stuck 
closed. 

c. Lamp Glows With Engine Operating At Idle 
Speed 

The possible causes of this condition are covered in 
Note 52, steps 1, 3, 4 and 5. 

(NOTE: II defect has been found and corrected at 
this point, no further checks are necessary.) 

52. Testing Undercharged 
Battery Condition 

This condition, as evidenced by slow cranking, can 
be caused by one or more of the following conditions 
even though the indicator lamp may be operating 
normally. 

1. Check generator drive belt for frayed, worn or 
loose condition. Adjust belt as outlined in Note 10. 

2. 11 a battery defect is suspected, check as de¬ 
scribed in Notes 11 through 14. 

3. Inspect all connections to be sure they are clean 
and tight, including the slip connectors at the generator, 
regulator and firewall. Make sure that the regulator is 
properly grounded. Inspect the wiring harness for 
grounds. Clean the battery posts and cable clamps to 
eliminate resistance, ("heck with ignition switch on as 
follows: 

a. With harness connector attached to regulator, 
slide test prod into regulator No. 3 terminal, and con¬ 
nect voltmeter from test prod to ground. 

b. If reading is zero, circuit is open between this 
terminal and battery. 

c. Connect voltmeter from generator “F” terminal 
to ground. 

d. If a voltage reading is obtained, proceed to Step 

4. 

e. If reading is zero, connect voltmeter from regu¬ 
lator “F” terminal to ground. 

f. If reading is obtained, “F” terminal lead is open. 

g. If reading is zero, connect voltmeter from regu¬ 
lator No. 4 terminal to ground. 

h. If reading is obtained, adjust regulator voltage 
setting or replace regulator if adjustment is not possible. 

i. If reading is zero, circuit is open between regu¬ 
lator No. 4 terminal and Ignition Switch. 

4. Connect voltmeter from regulator No. 4 terminal 
to ground. Turn Ignition Switch to “ACC” position. If 
reading is zero, resistor connected to “ACC” terminal is 
open. 

5. If the indicator lamp operates normally, checks 
need not be made on the field relay; go to Note 53. 
However, if the indicator lamp fails to go out with the 
generator in operation, check the field relay as follows: 

a. Connect a voltmeter from regulator No. 2 termi¬ 
nal to ground. 

b. Operate engine slightly above idle speed. 

c. If voltmeter reads 5 volts or above and the indi¬ 
cator lamp fails to go out, replace regulator. 

d. If reading is below' 5 volts, connect voltmeter 
from generator “R” terminal to ground. 
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e. If reading now is 5 volts or above, lead between 
generator “R” terminal and regulator No. 2 terminal 
is defective. 

T 

f. If reading is still below 5 volts, proceed to Note 
54. 

53. Testing Overcharged 
Battery Condition 

An overcharged battery, as evidenced by excessive 
water usage of over two ounces per cell per month, is 
caused by: 

1. Defective Battery: If a defective battery is sus¬ 
pected, check as described in Notes 11 through 14. 

2. Poor Circuit Connections: Inspect all connec¬ 
tions to make sure they are clean and tight, particularly 
the circuit between the battery and regulator No. 3 
terminal, and the regulator ground. 

3. High Voltage Regulator Setting: If no circuit 
defects are found, yet the battery remains overcharged, 
proceed to Note 55 - “Adjusting Voltage Regulator 
Setting’*. 

54. Generator Output Test (Fig. 6-38) 

1. Disconnect positive battery cable. 

2. Install knife blade switch between battery 
positive post and battery cable terminal. 

3. Connect VAT-20 as follows: 

a. Set ground polarity switch to negative position. 

b. Set load control to direct position . 

c. Connect BAT lead of ammeter to knife blade 
switch terminal stud and connect REG lead to positive 
battery cable on the knife blade switch, Fig. 6-38. 

d. Connect ammeter GRD terminal to negative 
battery terminal, Fig. 6-38. 

4. Disconnect the feed wire from the heater or A/C 
blower motor. 

5. Close knife blade switch and start engine. 

6. Turn off all accessories and close car doors. 

7. Open knife blade switch and raise engine speed 
to approximately 2000 RPM. 

8. Adjust load control for highest ammeter reading. 

9. Reading should be within 10 amps of rated out¬ 
put of generator. 

REGULATOR TESTS 

55. Checking and Adjusting Voltage 
Regulator Setting (Without 
Integral Charging System) 

1. Test generator output as described in Note 54. 

2. Leave test instrumentation connected as de¬ 
scribed in Note 54, Steps 1-3. Remove field jumper wire, 
J-21053, if used. 

3. Set voltage switch to 16 volts position. 

4. Connect negative voltmeter lead of VAT-20 to 
the negative battery terminal and the positive voltmeter 
lead to the positive battery cable on the knife blade 
switch, Fig. 6-38. 



(NOTE: High underhood temperatures may cause 
amperage reading to be slightly lower than rated.) 

10. If generator output is within specification 
proceed to Note 55. 

11. If output is low, remove the wiring connector 
from the back of the generator and install jumper wire, 
J-21053, from “BAT” terminal to “F” terminal. 

12. Repeat steps 5 through 8. If output is still low, 
generator is faulty and must be repaired. 

13. If output is within specification with J-21053 
installed, defect is in wiring harness or in regulator. 
Inspect all wiring connections before proceeding to Note 
55. 

AND ADJUSTMENTS 

5. Close knife blade switch and start engine. 

6. Turn off all accessories and close car doors. 

7. Install temperature gage, J-8529, on cover of 
regulator and let engine idle for 10 minutes to establish 
regulator operating temperature. 

8. Open knife blade switch and raise engine speed 
to approximately 2000 RPM. 

9. Turn load control knob to the 1/4 ohm position. 
After voltage reading stabilizes, cycle by disconnecting, 
then re-connecting harness connector at regulator. Volt¬ 
meter should read within the specification range in the 
chart. 

10. Connect a jumper wire from the base of the regu¬ 
lator unit to a good ground and note voltage reading. 


•i 
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If voltage reading changes when regulator base is 
temporarily grounded, regulator is poorly grounded and 
voltage reading is inaccurate. Correct situation before 
taking final voltage reading. 


Regulator 

Temperature 

Voltage 

Low 

High 

185°F 

13.1 

13.9 

165°F 

13.2 

14.0 

145°F 

13.4 

14.2 

125°F 

13.5 

14.4 

105°F 

13.7 

14.6 

85°F 

13.8 

14.8 

65°F 

13.9 

15.0 


11. If voltage reading is incorrect, detach regulator 
harness connector, remove cover, reconnect harness 
connector. 

12. Turn adjusting screw as shown in Fig. 6-39. 

13. For undercharged battery raise setting to upper 
part of specification range. 

14. For overcharged battery lower setting to lower 
part of specification range. 

(NOTE: Always make final setting by turning screw 
clockwise. This insures that spring holder will be against 
head of screw. If it is necessary to turn screw counter¬ 
clockwise, turn until screw head is approximately 1/8 
inch above adjusting bracket, then pry holder up against 
screw head and turn clockwise to make setting.) 

15. After making setting, cycle by disconnecting 
then reconnecting harness connector at regulator. 

16. Operate engine at 2000-2200 rpm and note 
setting. Re-adjust if necessary. Always cycle (Step 15) 
before reading final voltage setting. 

17. This procedure has adjusted the setting while 
operating on the upper or shorting contacts. Proceed to 
adjust the setting in the lower or series contacts as 
follows. 

18. Slowly decrease engine speed from the 
2000-2200 rpm value and observe voltmeter. When 
operation changes from upper to lower contacts, volt- 



ADJUSTING SCREW 
(TURN TO ADJUST 
VOLTAGE SETTING) 


Fig. 6-39 Adjusting Voltage Regulator Setting 


meter reading should suddenly decrease between .1 and 
.3 tenths of a volt. 

19. To decrease the dilference in voltage between 
upper and lower contact operation, turn the nylon nut, 
Fig. 6-39, clockwise a slight amount. To increase the 
difference, turn nylon nut counterclockwise. If this 
adjustment is made, the voltage setting must be 
re-checked as covered in Steps 12 through 18. 

CAUTION: Do not attempt to check regulator 
except when mounted on car and properly 
grounded. Operation without ground will destroy 
regulator. 

20. If voltage operation is erratic, and if the regu¬ 
lator cannot be adjusted to a steady value, replace the 
regulator. 

CAUTION: Always remove harness connector at 
regulator when removing or replacing cover to 
avoid accidental grounds and consequent damage 
to regulator. 


DIAGNOSIS 

CHARGING SYSTEM 
(WITH INTEGRAL CHARGING SYSTEM) 

shown in Fig. 6-40. To avoid damage to the electrical 
equipment, always observe the following precautions: 

• Do not polarize the generator. 

• Do not short across or ground any of the terminals 
in the charging circuit except as specifically instructed 
herein. 

• NEVER operate the generator with the output 
terminal open-circuited. 

• Make sure the generator and battery have the same 
ground polarity. 


56. Analyzing Charging System 
Troubles 

Close adherence to the following procedures in the 
order presented will lead to the location and correction 
of integral charging system defects in the shortest possi¬ 
ble time. Only a portion of these procedures need be 
performed. It will never be necessary to perform all the 
procedures in order to locate the trouble. 

A basic wiring diagram showing lead connections is 






6-36 


ENGINE ELECTRICAL 





BATTERY 


Si 



f 3Ka 

i i ■ 





A 




RESISTOR 

■*wvs 


IGN. 


SWITCH 


=gQ| 


INDICATOR 

LAMP 


v V v \ \ v v ■. y-^r 

GENERATOR 


£ 






Fig. 6*40 Basic Wiring Diagram 


• When connecting a charger or a booster battery to 
the vehicle, connect negative to negative and positive to 
positive. 

Trouble in the charging system will show up as one 
or more of the following conditions: 

A. Faulty indicator lamp operation. 

B. An undercharged battery as evidenced by slow 
cranking and low specific gravity readings. 

C. An overcharged battery as evidenced by exces¬ 
sive water usage. 


a. Faulty Indicator Lamp Operation 

Check the indicator lamp for normal operation as 
shown below. 


Switch 

Lamp 

Engine 

OFF 

OFF 

STOPPED 

ON 

ON 

STOPPED 

ON 

OFF 

RUNNING 


If the indicator lamp operates normally, proceed to 
“Undercharged battery 11 or “Overcharged battery” 
section. Otherwise, proceed to either one of the fol¬ 
lowing three abnormal conditions. 

1. Switch Off, Lamp On—In this case, disconnect the 
two leads from the generator No. 1 and No. 2 terminals. 
If the lamp stays on, there is a short between these two 
leads. If the lamp goes out, replace the rectifier bridge as 
described in Note 60c. I bis condition will cause an 
undercharged battery. 

2. Switch On, Lamp Off, Engine Stopped-This condi¬ 
tion can be caused by the defects listed in Part 1 above, 
by reversal of the No. I and No. 2 leads at these two 
terminals, or by an open in the circuit. This condition 
can cause an undercharged battery. To determine where 
an open exists, proceed as follows: 


a. Connect voltmeter from No. 2 generator 
terminal to ground. If reading is obtained, go to Step b. 

If reading is zero, check for open circuit between No. 2 
terminal and battery, if no open circuit is found, check 
connection between wiring harness and No. 1 terminal 
of generator, and check brushes, slip rings, and field 
winding for opens as described in Note 60. If open 
circuit is still not found, replace regulator. 

b. With ignition switch on and with No. 1 and No. 
2 terminal leads connected, or disconnected, at 
generator, momentarily ground No. 1 terminal lead. 

C/1 UTION: Do not ground No. 2 lead. 

c. If lamp does not light, check for a blown fuse, a 
burned out bulb, defective bulb socket, or an open in 
No. I lead circuit between generator and ignition switch. 

d. If lamp lights, remove ground at No. 1 terminal 
and with No. 1 and No. 2 terminal leads connected at 
generator insert screwdriver into test hole, Fig. 6-41, to 
ground field winding. 

e. If lamp does not light, check connection be¬ 
tween wiring harness and No. 1 terminal of generator, 
and check brushes, slip rings, and field winding for opens 
as described in Note 60. 

f. If lamp lights, and voltmeter reading is obtained 
in Step a preceding, replace regulator as described in 
Note 60e and check field winding. 

3. Switch On, Lamp On, Engine Running-The pos¬ 
sible causes of this condition are described in Part b 
of this Note 52. 

If a defect has been found and corrected at this 
point, no further checks need be made. 

b. Undercharged Battery 

This condition, as evidenced by slow cranking and 
low specific gravity readings, can be caused by one or 
more of the following conditions even though the indi¬ 
cator lamp may be operating normally. 
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1. Insure that the undercharged condition has not 
been caused by accessories having been left on lor ex¬ 
tended periods. 

2. Check the drive belt for proper tension. 

3. If a battery defect is suspected, refer to battery 
diagnosis, Notes 11 through 14, 

4. Inspect the wiring for defects. Check all con¬ 
nections for tightness and cleanliness, including the slip 
connectors at the generator and firewall, and the cable 
clamps and battery posts and terminals. 

5. With ignition switch on and all wiring harness 
leads connected, connect a voltmeter from: 

a. generator “BAT” terminal to ground 

b. generator No. 1 terminal to ground 

c. generator No. 2 terminal to ground 

A zero reading indicates an open between voltmeter 
connection and battery. 

6. If previous Steps I through 5 check satisfac¬ 
torily, check generator as follows: 

a. Disconnect positive battery cable. 

b. Install knife blade switch between battery posi¬ 
tive post and battery cable terminal. 

(NOTE: Two battery terminal adapters are required 
to perform this operation on the side terminal battery 
used on Eldorado models. These adapters are available 
from several equipment manufacturers and their instruc¬ 
tions for use should be followed,) 

c. Connect VAT-20 as outlined in Note 54, Steps 3 
and 4. 

d. Close knife blade switch and start engine. 

e. Turn off all accessories and close car doors. 

f. Open knife blade switch and raise engine speed 
to approximately 2000 RPM. 

g. Adjust load control for highest ammeter reading. 

h. If ampere output is within 10 percent of rated 
output as stamped on generator frame, generator is not 
defective; recheck Steps 1 through 5. 

i. If ampere output is not within 10 percent of 
rated output, ground the field winding by inserting a 
screwdriver into the test hole, Fig. 6-41. 

CAUTION: Tab is within 3/4 inch of casting sur¬ 
face. Do not force screwdriver deeper than one 

inch into end frame . 

j. Operate engine at moderate speed as required, 
and adjust carbon pile as required to obtain maximum 
current output. 

k. If output is within 10 percent of rated output, 
replace regulator as described in Note 60e, and check 
field winding. 

l. If output is not within 10 percent of rated out¬ 
put, check the field winding, diode trio, rectifier bridge, 
and stator as described in Note 60. 

m. Turn off engine and remove equipment from 
vehicle. 

c. Overcharged Battery 

1. To determine battery condition, proceed as 
follows: 

2. Connect a voltmeter from generator No. 2 termi¬ 
nal to ground. If reading is zero, No. 2 lead circuit is 
open. 


INSERT SCREWDRIVER 
GROUND TAB TO 
TAB END FRAME 



Fig. 6-41 Grounding Generator Field Winding 


3. If battery and No. 2 lead circuit check good, but 
an obvious overcharge condition exists as evidenced by 
excessive battery water usage, proceed as follows: 

a. Separate end frames as described in Note 59a. 
Check field winding for shorts. If shorted replace 

rotor and regulator. 

b. Connect ohmmeter using lowest range scale from 
brush lead clip to end frame as shown in Step 1, Fig. 
6-42, then reverse lead connections. 

c. If both readings are zero, either the brush lead 
clip is grounded or regulator is defective, 

d. A grounded brush lead clip can result from omis¬ 
sion of insulating washer, Fig. 6-42, omission of in¬ 
sulating sleeve over screw, or damaged insulating sleeve. 
Remove screw to inspect sleeve. If satisfactory, replace 
regulator as described in Note 60e. 



Fig. 6-42 Slip Ring End Frame Assembly 
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DIAGNOSIS 

CHARGING SYSTEM 
(WITH H.D. GENERATOR) 


57. Analyzing Charging System 
Trouble 

Close adherence to the following procedures in the 
order presented will lead to the location and correction 
of charging system defects in the shortest possible time. 
Only a portion of these procedures need be performed. 
It will never be necessary to perform all the procedures 
in order to locate the trouble. 

A basic wiring diagram showing lead connections is 
shown in Fig. 6-43. To avoid damage to the electrical 
equipment always observe the following precautions: 

• Do not polarize the Integral Charging System. 

• Do not short across or ground any of the terminals 
in the charging circuit except as specifically instructed 
herein. 

• Make sure the Integral Charging System and battery 
have the same ground polarity. 

• When connecting a charger or a booster battery to 
the vehicle battery, connect negative to negative and 
positive to positive. 

Trouble in the charging system will show up as one 
or more of the following conditions: 



Fig. 6-43 Wiring Diagram - Heavy Duty Generator 


a. Undercharged Battery 

This condition, as evidenced by slow cranking and 
low specific gravity readings, can be caused by one or 
more of the following conditions: 

1. Insure that the undercharged condition has not 
been caused by accessories having been left on for ex¬ 
tended periods. 

2. Check the drive belt for proper tension. 

3. If a battery defect is suspected, proceed with 
checks. 

4. Inspect the wiring for defects. Check all con¬ 
nections for tightness and cleanliness, including the cable 
clamps and battery posts. 

5. Connect a voltmeter from “BAT** terminal on 
Integral Charging System to ground. A zero reading indi¬ 
cates ati open between voltmeter connection and 
battery. 

6. If previous Steps I through 5 check satisfac¬ 
torily, check Integral Charging System as follows: 

7. Disconnect positive battery cable. 

8. Install knife blade switch between battery posi¬ 
tive post and battery cable terminal. 

9. Connect VAT-20 tester as follows: 

a. Set ground polarity switch to negative position. 

b. Set load control to direct position . 

Connect BAT lead of ammeter to knife blade switch 
terminal stud and connect REG lead to positive battery 
cable on the knife blade switch, Fig. 6-38. 

d. Connect ammeter GRD terminal to negative 
battery terminal, Fig. 6-38. 

10. On air conditioned cars, disconnect the 18T wire 
from the blower motor. 

11. Close knife blade switch and start engine. 

12. Turn off all accessories and close car doors. 

CAUTION: The following specifications are 
critical and given values must be adhered to, 

13. Open knife blade switch and raise engine speed 
to 750 rpm. 

14. Adjust load control for highest ammeter reading. 

15. Reading should be 95 amps, plus or minus 10 
percent. 

CAUTION: In no case should the meter be 
allowed to exceed its 100 amp. limit. 

16. If reading given in Step 15 is correct, generator is 
functioning normally. In this case, an adjustment of the 
voltage setting may correct the undercharged condition. 
Raise the setting by removing the voltage adjusting cap, 
rotating in increments of 90°, and then re-inserting the 
cap in the connector body. As illustrated in Fig. 6-44, 
the cap is set for low voltage. With position 2 aligned 
with the arrow, the setting is increased to medium low, 
position 3 is medium high, and position “HI” is the 
highest regulator setting. After adjusting the setting, 
check for an improved battery condition after a service 
period of reasonable length, such as one week. 
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TOP OF VOLTAGE 
ADJUSTMENT CAP 
SHOWN IN 
"LO” POSITION 


VOLTAGE 

ADJUSTMENT 

CAP 


ENLARGED VIEW 


Fig. 6-44 Voltage Adjustment Cap 


(NOTE: The voltage adjustment in Fig. 6-44, is for 
purposes of illustration only. The actual adjustment as 
shipped from the factory may be in some other position 
such as position 3, depending on the application require¬ 
ment.) 

(NOTE: High underhood temperatures may cause 
amperage reading to be slightly lower than rated.) 

17. If reading obtained is not correct, record amps 
for future reference and remove generator for repair as 
covered in Note 60. 


b. Overcharged Battery 

1. Check the battery. Remember that an over¬ 
heated battery will be overcharged even though no 
charging circuit defects are present. 

2. If battery is not defective or overheated, connect 
a voltmeter between Integral Charging System “BAT’' 
terminal and ground. 

3. With all accessories turned off, increase engine 
speed as required to obtain maximum voltage reading. 

4. If voltage exceeds 15 volts, remove Integral 
Charging System for repair as described in Note 60. 

5. If voltage does not exceed the values listed in 
Step 4 preceding, adjust voltage to a lower value by 
removing voltage adjusting cap and re-inserting into 
connector body. Then check battery condition after a 
service period of reasonable length, such as one week. 
Fig. 6-44 is for purposes of illustration only, and shows 
the cap adjusted for the lowest setting. The actual 
adjustment as shipped from the factory may be in some 
other position, such as position 3, depending on the 
application requirement. The lowest setting is with 
“LO” aligned with the arrow, position 2 is medium low, 
position 3 is medium high, and “HI” is the highest 
setting. 


THEORY OF OPERATION 


The following information describes the charging cir¬ 
cuits used on 1972 Cadillac vehicles. All 1972 Cadillacs 
use a separate generator-regulator system except Eldo¬ 
rado, Limousine and Commercial Chassis vehicles which 
use an integral generator-regulator package. In addition 
an optional heavy duty generator and integral regulator 
is available only on the commercial chassis. 

When describing one of these three differing charging 
systems, the following reference will be used. 

Separate generator-regulator—(Without Integral 
Charging System) 

Integral generator-regulator—(With Integral Charging 
System) 

Optional heavy duty generator on commercial 
chassis—(With H.D. Generator) 

Generator (Without Integral 
Charging System) 

The generator is mounted on the right front of the 
engine. A 42 ampere generator is used on cars without 
air conditioning, Fig. 6-45. Cars with air conditioning are 
equipped with a 63 ampere generator of similar design. 



Fig. 6-45 Non-Integral Generator 
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These generators are of basically the same construc¬ 
tion and consist primarily of a drive end frame, a slip 
ring end frame, a stator assembly and a rotor assembly. 
The rotor assembly is supported in the drive end frame 
by a ball bearing and in the slip ring end frame by a 
roller bearing. 

The stator assembly, mounted between the two end 
frames, consists of loops of wire wound into the slots of 
the laminated stator frame. The rotor assembly contains 
a field coil wound on an iron spool. The coil and spool 
are mounted between two iron segments with interlacing 
poles. These parts are a press fit on the shaft. Two slip 
rings, upon which the brushes ride, are mounted on the 
rotor shaft. The brushes carry current through the slip 
rings to the field coil. 

Six diodes are located in a rectifier bridge near the 
slip rings. Three of these diodes are negative and three 
diodes are positive. The diodes are mounted into a strip 
called a “rectifier bridge”, which is insulated from the 
end frame. The six diodes form a rectifier network that 
changes the alternating current voltages developed in the 
stator windings to direct current voltage at the “BAT*’, 
or output, terminal of the generator. 

Regulator (Without Integral 
Charging System) 

The voltage regulator assembly is mounted to the 
engine compartment firewall behind the engine in a 
waterproof case. 

A double contact voltage regulator and a field relay 
are the principal parts of this assembly. The voltage regu¬ 
lator unit limits the voltage output. The field relay unit 
connects the generator field winding and regulator 
winding to the battery. 



Fig. 6-46 Basic Charging Circuit 
(Without Integral Regulator) 


The regulator internal circuits are shown on the 
wiring diagram, Fig. 6-46. When the ignition switch is in 
the “ON” position, the tell-tale generator lamp glows to 
indicate that the generator is not charging. Current then 
flows from the positive battery terminal, through the 
battery terminal on the switch, through the indicator 
lamp and resistance wire (which are in parallel), and on 
to the regulator No. 4 terminal. 

Within the regulator unit, current Hows through the 
lower set of voltage regulator contacts to the “F” termi¬ 
nal. Current then flows through the generator field 
winding to ground. Enough current is thus supplied to 
the field winding to insure that the stator winding volt¬ 
age is built up when the engine starts. 

As the generator begins to operate, current from the 
“R” or relay terminal of the generator flows to the regu¬ 
lator No. 2 terminal, causing the field relay contacts to 
close. This connects the regulator No. 4 terminal directly 
to the battery through the field relay contacts, which 
applies system voltage to the regulator side of the tell¬ 
tale indicator lamp. With equal system voltage on the 
battery side of the indicator lamp, there is no current 
flow and the indicator lamp will go out. Generator field 
current then flows from the generator output terminal 
to the regulator No. 3 terminal and through the field 
relay contacts and the voltage regulator lower contacts 
to the field winding. 

As the generator rpm increases, the voltage at the 
“BAT” or output terminal also increases. This impresses 
a higher voltage through the field relay contacts and 
across the voltage regulator shunt winding. The magnetic 
field developed in the winding causes the lower, or 
series, contacts of the voltage regulator to separate. The 
generator field current then flows to ground through a 
resistor that reduces field current. 

This reduced field current causes the generator 
voltage output to decrease, thereby decreasing the mag¬ 
netic pull of the voltage regulator shunt winding. A 
spring overcomes the weakened magnetism and closes 
the contacts. This cycle repeats itself many times per 
second to limit the generator voltage to the pre-set value. 

As the generator speed increases even further, the 
resistor connected across the contacts is not large 
enough to maintain voltage control. However, when the 
voltage increases slightly above the setting, this causes 
the upper or “shorting” contacts to dose. When this 
happens, the generator field winding is shorted so that 
no current passes through the winding. 

With no current in the field winding, the generator 
voltage output decreases sharply. This reduces the mag¬ 
netic field in the shunt winding and allows the upper 
contact points to open. With these points open, field 
current again flows through the resistor and the field 
winding. As the voltage increases, the contacts again 
close. This cycle repeats many times per second to limit 
the generator voltage to the pre-set value at high 
generator speeds. 

The voltage regulator unit operates to limit the value 
of the generator voltage throughout the entire generator 
speed range, protecting all electrical units and accessories 
from too high a voltage, which could damage them. The 
self-limiting current output feature of the generator 
eliminates the need for a current regulator. 
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The regulator used with the 63 amp generator has a 
field discharge diode from lower contact to ground 
allowing higher field current through contacts with sub¬ 
sequent higher output. This regulator is not inter¬ 
changeable with any other regulator. 

Generator (With Integral 
Charging System) 

The Eldorado, Limousine and Commercial Chassis 
generators utilize an integrated circuit regulator 
mounted inside the generator. This regulator docs not 
vary in voltage setting with age, consequently does not 
require checking or adjusting. 

Two modes of failure can occur, no field feed re¬ 
sulting in undercharge, and no voltage control resulting 
in severe overcharge. 

A 42 ampere generator is used on 693 series cars 
without air conditioning, and a 63 ampere generator 
with air conditioning. An 80 ampere generator is 
included on all cars equipped with the Trailer Towing 
package. 

The limousine and commercial chassis use the 80 
ampere generator as standard equipment. The optional 
heavy duty generator for commercial chassis only will be 
covered later in this section. 

These generators illustrated in Fig. 6-47 and 6-48 
feature a solid state regulator that is mounted inside the 
generator slip ring end frame. All regulator components 
are enclosed into a solid mold, and this unit along with 
the brush holder assembly is attached to the slip ring end 
frame. The regulator voltage setting never needs ad¬ 
justing, and no provision for adjustment is provided. 

The generator rotor bearings contain a supply of 
lubricant sufficiently adequate to eliminate the need for 
periodic lubrication. Two brushes carry current through 
the two slip rings to the field coil mounted on the rotor. 



Fig. 6-47 693 Series Generator 



Fig. 6-48 697 and 698 Series Generator 

and under normal conditions will provide long periods of 
attention-free service. 

The stator windings are assembled on the inside of a 
laminated core that forms part of the generator frame. A 
rectifier bridge connected to the stator windings con¬ 
tains six diodes, and electrically changes the stator a.c. 
voltages to a d.c. voltage which appears at the generator 
output terminal. Generator field current is supplied 
through a diode trio which also is connected to the 
stator windings. A capacitor, or condenser, mounted in 
the end frame protects the rectifier bridge and diode trio 
from high voltages, and suppresses radio noise. 

No periodic adjustments or maintenance of any kind 
are required on the entire generator assembly. 

A wiring circuit diagram is illustrated in Fig. 6-49. 
The basic operating principles are explained as follows. 

When the switch is closed, current from the battery 
Hows through the indicator lamp and resistor to the 
generator No. 1 terminal, through resistor Rl, diode Dl, 
and the base-emitter of transistor TR1 to ground, and 
then back to the battery. This turns on transistor TR1, 
and current flows through the generator field coil and 
TR1 hack to the battery. The resistor in parallel with the 
indicator lamp reduces total circuit resistance to provide 
higher field current for initial voltage build-up when the 
engine starts. 

With the generator operating, a.c. voltages are 
generated in the stator winding, and the stator supplies 
d.c, field current through the diode trio, the field, TRK 
and then through the grounded diodes in the rectifier 
bridge back to the stator. Also, the six diodes in the 
rectifier bridge change the stator a.c. voltages to a d.c. 
voltage which appears between ground and the generator 
“BAT 1 ' terminal. As generator speed increases, current is 
provided for charging the battery and operating elec¬ 
trical accessories. Also, with the generator operating, the 
same voltage appears at the “BAT” and No. 1 terminals, 
and the indicator lamp goes out to indicate the generator 
is producing voltage. 
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Fig. 6-49 Basic Charging Circuit 
(With Integral Regulator) 

The No. 2 terminal on the generator is always con¬ 
nected to the battery but the discharge current is limited 
to a negligible value by the high resistances of R2 and 
R3. As the generator speed and voltage increase, the 
voltage between R2 and R3 increases to the point where 



"BAT" TERMINAL 


A t C. OUTLET 
TERMINALS 


VOLTAGE 
ADJU 


"R" TERMINAL 


Fig. 6-50 Generator (With Heavy Duty Option) 


zener diode D2 conducts. Transistor TR2 then turns on 
and TRI turns otf. With TR1 off, the field current and 
system voltage decrease, and D2 then blocks current 
flow, causing TR1 to turn back on. The Held current and 
system voltage increase, and this cycle then repeats 
many times per second to limit the generator voltage to 
a preset value. 

Capacitor Cl smooths out the voltage across R3, 
resistor R4 prevents excessive current through TRI at 
high temperatures, and diode D3 prevents high-induced - 
voltages in the field windings when TRI turns off. Resis¬ 
tor R2 is a thermistor which causes the regulated voltage 
to vary with temperature, thus providing the optimum 
voltage for charging the battery. 

Generator (With H.D. Generator) 

The optional heavy duty integral charging system for 
the Commercial Chassis is illustrated in Figs. 6-50 
through 6-5 I and features a solid state regulator that is 
mounted inside the slip ring end frame. The regulator 
voltage setting can be adjusted externally by reposi¬ 
tioning a voltage adjustment cap in the slip ring end 
frame. This feature is covered in detail in Fig. 6-44. Only 
one wire is needed to connect the Integral Charging 
System to the battery, along with an adequate ground 
return. To operate auxiliary equipment, three a.c. ter¬ 
minals are provided to which a transformer-rectifier 
combination may be connected for conversion to 110 
volts d.c. 

The rotor bearing in the slip ring end frame contains 
a supply of lubricant sufficiently adequate to eliminate 
the need for periodic lubrication. The drive end frame 
bearing is sealed on both sides and is serviced by com¬ 
plete replacement. Two brushes carry current through 
the two slip rings to the field coil mounted on the rotor, 
and under normal conditions will provide long periods of 
attention-free service. 

The stator windings are assembled on the inside of a 
laminated core that forms part of the frame. Rectifier 
bridges connected to the stator windings each contain 
six diodes, and electrically change the stator a.c. voltages 
to a d.c. voltage which appears at the output terminal. 
Field current is supplied through a diode trio which also 
is connected to the stator windings. A capacitor, or con¬ 
denser, mounted in the end frame protects the rectifier 
bridges and diode trio from high voltages, and suppresses 
radio noise. 

The internal wiring diagram is illustrated in Fig, 
6-51, The basic operating principles are explained as 
follows. 

With the Integral Charging System operating, a.c. 
voltages initially are generated in the stator windings by 
residual magnetism in the rotor. Current then flows 
through the diode trio, resistor Rl, and resistor R4 to 
turn transistor TRI on. The stator then supplies d.c. 
field current through the diode trio, the field, TRI, and 
then through the grounded diodes in the rectifier bridges 
back to the stator. Also, the diodes in the rectifier 
bridges change the stator a.c. voltages to a d.c. voltage 
which appears between ground and the “BAT' terminal. 
As speed increases, current is provided for charging the 
battery and operating electrical accessories. 
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Fig. 6-51 Internal Wiring Diagram (With Heavy Duty Option) 
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As the speed and voltage increase, the voltage be¬ 
tween R2 and R3 increases to the value where zener 
diode D1 conducts. Transistor TR2 then turns on and 
TR1 turns off. With TR1 off, the field current and sys¬ 
tem voltage decrease, and D1 then blocks current flow 
causing TR1 to turn back on. The field current and 
system voltage increase, and this cycle then repeats 
many times per second to limit the voltage to the ad¬ 
justed value. 

Capacitor Cl smooths out the voltage across R3, 
resistor R4 prevents excessive current through TR1 at 
high temperatures, and diode D2 prevents high-induced- 
voltages in the field windings when TR1 turns off. 


Fig. 6-52 Generator Cutaway View 
(With Heavy Duty Generator) 
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SERVICE INFORMATION 


The following information describes the charging cir¬ 
cuits used on 1972 Cadillac vehicles. All 1972 Cadillacs 
use a separate generator-regulator system except Eldo¬ 
rado, Limousine and Commercial Chassis vehicles which 
use an integral generator-regulator package. In addition 
an optional heavy duty generator and integral regulator 
is available only on the Commercial Chassis. 

When describing one of these three differing charging 
systems, the following reference will be used. 

Separate generator-regulator—(Without Integral 
Charging System) 

Integral generator-regulator-(With Integral Charging 
System) 

Optional heavy duty generator on Commercial 
Chassis—(With H.D. Generator) 

58. Generator Removal and 
Installation (Except H.D. 
Generator) 

a. Removal 

1. Raise hood. 

2. Disconnect negative battery cable. 

3. Remove protective cap from generator positive 
terminal on all C-cars. 

4. Disconnect wires from generator positive 
terminal. 

5. Disconnect double connector from top of 
generator. 

6. Remove screw from generator adjusting link and 
raise adjusting link. 

7. Loosen lower generator mounting screw and 
remove generator drive belt. 

8. Remove lower generator mounting screw, spacer 
and washer by twisting generator towards fender for bolt 
clearance. 



Fig. 6-53 Generator Cutaway View 


9. Remove generator from chassis. 

b, Installation 

1. Install lower mounting screw, washer and spacer 
in position on generator and swivel assembly into posi¬ 
tion. Do not tighten screw. 

2. Swing adjusting link down to generator. 

3. Loosely install adjusting link screw. 

4. Install generator drive belt on pulley and adjust 
belt tenison as described in Note 10B. 

5. Connect double connector to top of generator. 

6. Connect wires to positive generator terminal. 

7. Position protective cap on generator positive 
terminal on all C-cars. 

8. Connect negative battery cable. 

59. Generator Disassembly and 
Assembly (All Except H.D. 
Generator) 

a. Disassembly 

(NOTE: On non-integral generators, a ceramic 
spacer block, is used in place of the regulator. For this 
procedure, references to the regulator will refer to this 
spacer block on non-integral generators.) 

t 

1. Scribe an alignment mark on both end frames to 
locate parts during assembly. 

2. Remove four through bolts securing drive end 
frame to slip ring end frame. Fig. 6-53. 

3. Separate drive end frame and rotor from slip ring 
end frame and stator. 

CA UTION: Brushes should he cleaned as soon as 

possible to prevent grease from soaking into 

brushes. 

4. Remove brush springs which will now be loose. 

5. Place a piece of tape (pressure sensitive tape, not 
friction tape) over the slip ring end bearing and the 
bearing shaft on the rotor. 

6. Remove three nuts holding stator leads to recti¬ 
fier bridge and remove stator. 

7. On integral regulator models, remove one screw 
with plastic insulator holding diode trio to brush holder 
and remove diode trio. 

8. Remove screws securing regulator and brush 
holder. Remove brush holder and regulator. 

9. Remove rectifier bridge by removing the fol¬ 
lowing fasteners: one screw with washer; one screw at 
capacitor lead; one nut and washer from “BAT” termi¬ 
nal stud. 

10. Remove insulator and “BAT” terminal stud, 

11. Remove one screw securing capacitor to end 
frame and remove capacitor. 

12. To remove rotor from drive end frame, install 
rotor in a vise and tighten only enough to permit 
removal of shaft nut. 

CAUTION; Avoid excessive tightening as this 

may cause distortion of the rotor . 
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Fig. 6-54 Regulator Attaching Screw Location 


13. Remove shaft nut, washer, pulley, fan and collar. 
Separate end frame from rotor. 

b. Assembly 

(NOTE: On non-integral generators, a ceramic 
spacer block, is used in place of the regulator. For this 
procedure, references to the regulator will refer to this 
spacer block on non-integral generators.) 

1. Position ‘‘BAT’" terminal stud in end frame with 
molded plastic insulator outside and Fiber insulator 
inside. 

2. Position rectifier bridge to end frame and secure 
with nut and washer at one end and screw with washer 
at opposite end. 

3. Install capacitor and secure to end frame and 
heat sink with screws, Fig. 6-54. 

4. Position regulator (or spacer block) in slip ring 
end frame. Position brush holder over regulator. Do not 
install mounting screws. 

5. On integral regulator models position diode trio 
on rectifier bridge and secure to regulator with insulated 
screw, Fig. 6-54. 

6. Secure regulator and brush holder to end frame 
with insulated and non-insulated screws as shown in Fig. 
6-54. 

7. Position stator to end frame with leads over 
rectifier bridge studs and secure with three nuts. 

8. Install brush springs and brushes in brush holder 


and insert a straight wire or pin through hole in end 
frame and holes in bottom of brush holder. This will 
hold brushes until rotor is assembled into frame. 

9. Install rotor in vise with drive end up. Tighten 
vise firm but not tight. 

CAUTION: Avoid excessive tightening as this 
may cause distortion of the rotor. 

10. Position end frame, collar, fan, pulley and 
washer over rotor shaft, Fig. 6-55, secure with nut. 

11. Install rotor to slip ring end frame aligning scribe 
marks when installing. Remove brush holding wire. 

12. Secure drive end frame to slip ring end frame 
with four through bolts. 


60. Generator Inspection and Test 
(All Except H.D. Generator) 

a. Rotor Field Winding Checks 

To check for opens, connect the test lamp or 
ohmmeter to each slip ring. If the lamp fails to light, or 
if the ohmmeter reading is high (infinite), the winding is 
open Fig. 6-56. 

The winding is checked for short circuits or excessive 
resistance by connecting a battery and ammeter in series 
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Fig. 6-55 Rotor and Drive End Frame 


with the edges of the two slip rings. The current flowing 
through the rotor winding should be 4.0 to 4.5 amperes 
at 80°F. A reading above 4,5 amperes indicates a short. 

An alternate method is to check the resistance of the 
field by connecting an ohmmeter to the two slip rings 
Fig. 6-56. Ohmmeter should read 2.75 to 3.0 ohms. A 
reading below 2.75 ohms indicates a shorted rotor. 

Remember that the winding resistance and ammeter 
readings will vary slightly with winding temperature 
changes. If the rotor is not defective, but the generator 
fails to supply rated output, the defect is in the diode 
trio, rectifier bridge or stator. 

b. Diode Trio Check (Integral Generators Only) 

The diode trio is identified in Fig. 6-42. First, con- 



OHMMETER 


(CHECK FOR SHORTS AND OPENS) 


Fig. 6-56 Checking Rotor Winding 


nect an ohmmeter using lowest range scale from brush 
lead clip to end frame as shown in Step 2, Fig, 6-42, 
then reverse lead connections. If both readings are the 
same, check for grounded brush lead clip caused by 
omission of insulating washer Fig. 6-42, omission of 
insulating sleeve over screw, or damaged insulating 
sleeve. Remove screw to inspect sleeve. If screw assem¬ 
bly is correct, and both ohmmeter readings are the same, 
replace regulator. 

To check the diode trio, remove it from the end 
frame assembly by detaching the three nuts, the attach¬ 
ing screw, and removing the stator assembly. Note that 
the insulating washer on the screw is assembled over the 
top of the diode trio connector. Connect an ohmmeter 
having a 1 Vi volt cell, and using the lowest range scale, to 
the single connector and to one of the three connectors 
Fig. 6-57. Observe the reading. Then reverse the 
ohmmeter leads to the same two connectors. If both 
readings are the same, replace the diode trio. A good 
diode trio will give one high and one low reading. Repeat 
this same test between the single connector and each of 
the other two connectors. 

(NOTE: Fig. 6-42 and 6-57 illustrate two diode 
trios differing in appearance. Either one of these diode 
trios may be used in these generators, and the two are 
completely interchangeable.) 

c. Rectifier Bridge Check 

Note that the rectifier bridge has a grounded heat 
sink and an insulated heat sink connected to the output 
terminal. Also, note the insulating washer located be¬ 
tween the insulated heat sink and end frame Fig. 6-58. 

To check the rectifier bridge, connect one lead of 
ohmmeter to the grounded heat sink and press down 
very firmly onto one of the flat metal connectors and 
not on threaded stud with other lead. Then reverse the 
lead connections to the grounded heat sink and press 
down very firmly onto the same flat metal connector, 
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Fig. 6-57 Checking Diode Trio 

and not on threaded stud Fig. 6-58. If both readings are 
the same, replace the rectifier bridge. A good rectifier 
bridge will give one high and one low reading. Repeat 
this same test between the grounded heat sink and the 
other two flat metal connectors and not on the threaded 
studs. This makes a total of six checks, with two 
readings taken for each check. 

The ohmmeter check of the rectifier bridge, and of 
the diode trio as previously covered, is a valid and 
accurate check. Do not replace either unit unless at least 
one pair of readings is the same. 

CAUTION: Do not use high voltage to check 
these units such as 110 volt test lamp. 

To replace the rectifier bridge, remove the attaching 
screw and the “BAT” terminal screw, and disconnect the 
capacitor lead. Note the insulator between the insulated 
heat sink and end frame Fig. 6-58. 

d. Stator Checks 

The stator windings may be checked with a 110-volt 
test lamp or an ohmmeter. If the lamp lights, or if the 
meter reading is low when connected from any stator 
lead to the frame, the windings are grounded. If the 
lamp fails to light, or if the meter reading is high when 
successively connected between each pair of stator leads, 
the windings are open Fig. 6-59. 

A short circuit in the stator windings is difficult to 
locate without laboratory test equipment due to the low 
resistance of the windings. However, if all other electri¬ 
cal checks are normal and the generator fails to supply 
rated output, shorted stator windings are indicated. 
Also, a shorted stator can cause the indicator lamp to be 
on with the engine at low speed. 

e. Brush Holder and Regulator 
Replacement 

After removing the three attaching nuts, the stator, 
and diode trio screw Fig. 6-58 the brush holder and 
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Fig. 6-58 Checking Rectifier Bridge 


regulator may be replaced by removing the two re¬ 
maining screws. Note the two insulators located over the 
top of the brush clips in Fig. 6-54, and that these two 
screws have special insulating sleeves over the screw 
body above the threads. The third mounting screw may 
or may not have an insulating sleeve. If not, this screw 
must not be interchanged with either one of the other 
two screws, as a ground may result, causing no output or 
uncontrolled generator output. Regulators may vary in 
appearance but are completely interchangeable in these 
generators. 

f. Slip Ring Servicing 

If the slip rings are dirty, they may be cleaned and 
Finished with 400 grain or finer polishing cloth. Spin the 
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Fig. 6-59 Checking Stator Windings 
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Fig. 6-60 Drive End Bearing Assembly 

rotor, and hold the polishing cloth against the slip rings 
until they arc clean. 

CA UTION: The rotor must be rotated so that the 
slip rings will be cleaned evenly . Cleaning the slip 
rings by hand without spinning the rotor may 
result in flat spots on the slip rings, causing brush 
noise. 

Slip rings which are rough or out of round should be 
trued in a lathe to .002 inch maximum indicator reading. 
Remove only enough material to make the rings smooth 
and round. Finish with 400 grain or finer polishing cloth 
and blow away all dust. 

g. Bearing Replacement and 
Lubrication 

The bearing in the drive end frame can be removed 
by detaching the retainer plate screws, and then pressing 
the bearing from the end frame. If the bearing is in 
satisfactory condition, it may be reused, and it should be 
filled one-quarter full with lubricant No. 1948791 or 
equivalent before reassembly. 

CA UTION: Do not overfill, as this may cause the 
bearing to overheat. 

To install a new bearing, press in with a tube or 
collar that just fits over the outer race, with the bearing 
and stinger assembled into the end frame as shown in 
Fig. 6-60. It is recommended that a new retainer plate be 
installed if the felt seal in the retainer plate is hardened 
or excessively worn. Fill the cavity between the retainer 
plate and bearing with 1948791 lubricant or equivalent. 

The bearing in the slip ring end frame should be 
replaced if its grease supply is exhausted. No attempt 
should be made to re-lubricate and reuse the bearing. To 
remove the bearing from the slip ring end frame, press 
out with a tube or collar that just fits inside the end 
frame housing. Press from the outside of the housing 
towards the inside. 


To install a new bearing, place a flat plate over the 
bearing and press in from the outside towards the inside 
of the frame until the bearing is flush with the outside of 
the end frame. Support the inside of the frame with a 
hollow cylinder to prevent breakage of the end frame. 
Use extreme care to avoid misalignment or otherwise 
placing undue stress on the bearing. 

It is recommended that a new seal be installed when¬ 
ever the bearing is replaced. Press the seal in with the lip 
of the seal toward the rotor when assembled, that is, 
away from the bearing. Lightly coat the seal lip with oil 
to facilitate assembly of the shaft into the bearing. 

61. Generator Removal and 
Installation (With H.D. Generator) 

a. Removal 

1. Disconnect negative battery cable from battery 
and position out of way. 

2. Disconnect all wiring connections from generator 
and position out of way. 

3. Loosen belt tensioning pulley bolts to relieve 
belt tension and remove belt. 

4. Remove two nuts and lock washers from lower 
mouting bolts, at generator, leaving bolts in place. 

5. Remove bolt and lock washer from upper 
mounting at generator and remove generator by sliding 
rearward off lower mounting bolts. 

b. Installation 

1. Position generator to lower mounting bracket 
and install lower mounting bolts. 

2. Install bolt and lock washer securing generator to 
upper mounting bracket and tighten bolt to 60 ft. lbs. 

3. Install lock washers and nuts on lower mounting 
bolts and tighten nuts to 60 ft. lbs. 

4. Position belt around generator and belt ten¬ 
sioning pulley and adjust belt tension as described in 
Note 10b. Tighten tensioning pulley bolts to 19 foot¬ 
pounds. 

5. Position wiring harness and connect to required 
generator terminals. 

6. Position negative battery cable and connect to 
battery. 

62. Generator Disassembly and 
Assembly (With H.D. Generator) 

a. Disassembly 

1. Remove cover plate from slip ring end frame. 

2. Hold rotor shaft with alien wrench while re¬ 
moving shaft nut. Remove washer, pulley, fan and 
slinger. 

3. Remove four through bolts securing drive end 
frame to slip ring end frame and separate slip ring end 
frame and stator from drive end frame and rotor. 

CA UTION: Brushes should be cleaned as soon as 

possible to prevent grease from soaking into 

brushes . 
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Fig. 6-61 Slip Ring End Frame 
(With Heavy Duty Generator) 

4. Separate stator from slip ring end frame by re¬ 
moving the nuts and washers from the three stator lead 
studs, Fig. 6-61. 

5. Place tape over bearing and shaft to protect from 
dirt. Use pressure sensitive tape and not friction tape 
which would leave a gummy deposit. 

6. Remove two remaining nuts and washers from 
each rectifier bridge. 

7. Remove the following from the A.C. terminal 
studs: nut, lockwasher, flat washer insulating washer and 
insulating collar. 

8. Remove screw with flat washer and insulator 
securing diode trio at brush holder and remove diode 
trio, A.C. leads and inner insulator. 

9. Remove connector strap from each rectifier 
bridge. 

10. Remove two nuts with internal tooth lock- 
washers and flat washers securing bottom rectified 
bridge and remove two terminal studs. 

11. Remove one screw with lock and flat washers 
securing bottom rectifier bridge to end frame and 
remove rectifier bridge. 

12. To remove bridge nearest voltage adjuster, 
remove two screws with lock and flat washers. 

13. To remove remaining rectifier bridge it is neces¬ 
sary to loosen the nut at the “BAT” terminal. Remove 
one screw with external tooth lockwasher securing 
“BAT” terminal lead to bridge. 

14. Remove one additional screw securing bridge to 
end frame and remove bridge, 

15. Remove two remaining screws securing brush 
holder and remove brush holder. 

16. Remove voltage adjuster cap making note of cap 
position for assembly. 


17. Remove one screw securing voltage regulator 
bracket to end frame and remove bracket and regulator. 

18. Capacitor and “R” terminal lead may now be 
removed if desired. 

19. To remove rotor from drive end frame, remove 
four screws from around drive end bearing and tap rotor 
out of housing with a soft faced hammer. 

20. To remove bearings refer to Note 63i. 

b. Assembly 

1. Install capacitor and “R” terminal lead if 
removed. 

2. Position voltage regulator and adjuster to end 
frame. Position bracket over adjuster and secure with 
one screw and external tooth lockwahser. 

3. Install voltage adjustment cap in same position as 
removed. 

4. Of the three rectifier bridges, two are identical 
and one has an insulating sleeve at one end. Select one of 
the two identical ones and position under the “BAT” 
lead. Secure to end frame using one screw with lock and 
flat washers. Secure “BAT” lead to bridge using one 
screw with external tooth lockwasher. 

5. Tighten “BAT” terminal nut. 

6. Install bridge with insulator at opposite side of 
end frame. Secure using two screws with lock and flat 
washers. 

7. Position remaining rectifier bridge in end frame. 
Install two terminal bolts with internal tooth lock- 
washers. Use a flat washer at end with insulated bridge 
and capacitor lead at opposite end. Install but do not 
tighten nuts. 

8. Install one screw with lock and flat washers se¬ 
curing bridge to end frame and tighten screw. Tighten 
two nuts installed in Step 7. 

9. Install connector strap to each bridge, Fig. 6-62. 

10. Install insulator at inside of end frame for A.C. 
terminal studs and position diode trio and A.C. terminal 
leads as shown in Fig. 6-62. 

11. Install insulating sleeve, insulating washer, flat 
washer, lockwasher and nut to each A.C. terminal. 
Tighten nuts. 

12. Position diode trio and A.C. leads at each bridge 
as shown in Fig. 6-62. Secure each lead with nut and flat 
washer. 

13. Install brush holder over voltage regulator and 
secure with three screws. Two screws nearest bearing 
have insulating washers. All screws have flat washers, 
Fig. 6-62. 

14. Install brush springs and brushes. Hold brushes. 
Hold brushes in position with paper clip through holder 
and end frame. 

15. Position stator to end frame with notches in 
stator aligned with holes for through bolts. 

16. Install stator leads to bridges at remaining open 
terminals. Secure with nuts and fiat washers. 

17. If removed, install drive end frame to rotor. 
Align weld nut plate and secure with four screws. 

18. Remove tape from slip ring end bearing and 
rotor shaft. Make sure the shaft is perfectly clean after 
removing the tape. 

19. Install rotor and drive end frame to stator and 
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Fig. 6-62 Slip Ring End Frame Components 
(With Heavy Duty Generator) 


slip ring end frame after aligning mounting lugs and 
through bolt holes. Secure with four through bolts. 

20. Remove brush holding pin and install cover plate 
to slip ring end frame. Secure with four screws. 

21. Assemble slinger, fan, pulley, washer and nut on 
rotor shall. Hold rotor shaft with an alien wrench and 
tighten nut to 75 foot-pounds. 
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Fig. 6-63 Checking Diode Trio 


in Fig. 6-63. Observe the reading. Then reverse the 
ohmmeter leads to the same two connectors. If both 
readings are the same, replace the diode trio. A good 
diode trio will give one high and one low reading. Repeat 
this same test between the single connector and each of 
the other two connectors. 

(NOTE: Diode trios differing in appearance may be 
specified for use in the same integral Charging System, 
and the two are completely interchangeable.) 


63. Generator Inspection and Test 
(With H.D. Generator) 

a. Ohmmeter Checks 

1. Connect ohmmeter having a \Vi volt cell using 
lowest range scale from brush lead clip to end frame as 
shown in Step 1, Fig. 6-61, then reverse lead con¬ 
nections. 

2. If both readings are zero, either the brush lead 
clip is grounded or regulator is defective. 

3. A grounded brush lead clip can result from 
omission of insulating washer Fig. 6-61, omission of 
insulating sleeve over screw, or damaged insulating 
sleeve. Remove screw to inspect sleeve. If satisfactory, 
replace regulator as described in Part h of this Note. 

4. Repeat Steps 1, 2 and 3 above, except connect 
ohmmeter as shown in Part 2, Fig. 6-61. 

b. Diode Trio Check 

The diode trio is identified in Fig. 6-62. To check 
the diode trio, remove it from the end frame assembly 
by detaching the nuts and attaching screw. Note that the 
insulating washer on the screw is assembled over the top 
of the diode trio connector. Connect an ohmmeter 
having a \Yi volt cell, and using the lowest range scale, to 
the single connector and to one of the three connectors 


c. Rectifier Bridge Check 

Note that each rectifier bridge has a grounded heat 
sink and an insulated heat sink. The insulated heat sinks 
are connected together, and electrically are connected to 
the output or “BAT’’ terminal. Also, note the stack-up 
of parts in Fig. 6-64. 

To check the rectifier bridge, connect one lead of 
ohmmeter to a heat sink and press down very firmly 
onto one of the flat metal connectors and not on 
threaded stud with other lead. Then reverse the lead 
connections to the same heat sink and press down very 
firmly onto the same flat metal connector, and not on 
threaded stud Fig. 6-64. If both readings arc the same, 
replace the rectifier bridge. A good rectifier bridge will 
give one high and one low reading. Repeat this same test 
between the grounded heat sink and the other two Oat 
metal connectors and not on the threaded studs. This 
makes a total of six checks, with two readings taken for 
each check. Check the other two rectifier bridges in the 
same manner. 

The ohmmeter check of the rectifier bridge, and of 
the diode trio as previously covered, is a valid and 
accurate check. Do not replace either unit unless at least 
one pair of readings is the same. 

CAUTION: Do not use high voltage to check 
these units such as a 110-volt test tamp . 
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Fig. 6-64 Slip Ring End Frame Parts Position 
(With Heavy Duty Generator) 


d. Rotor Field Winding Checks 

To check for opens, connect the test lamp or 
ohmmeter to each slip ring. If the lamp fails to light, or 
if the ohmmeter reading is high (infinite), the winding is 
open Fig. 6-65. 

The winding is checked for short circuits or excessive 
resistance by connecting a battery and ammeter in series 
with the edges of the two slip rings. The current flowing 
through the rotor winding should be 4.0 to 4.5 amperes 
at 80°F. A reading above 4.5 amperes indicates a short. 

If the winding is shorted, replace the rotor, and the 
regulator as described in part h of this note. 


(NOTE: Regulator replacement may have been 
indicated in Part b of this note.) 

An alternate method is to check the resistance of the 
field by connecting an ohmmeter to the two slip rings 
Fig. 6-65. Ohmmeter should read 2.75 to 3.0 ohms. A 
reading below 2.75 ohms indicates a shorted rotor. 

Remember that the winding resistance and ammeter 
reading will vary slightly with winding temperature 
changes. 

e. Stator Checks 

The stator windings may be checked for grounds 
with a 110-volt test lamp or an ohmmeter. If the lamp 
lights, or if the meter reading is low when connected 
from any stator lead to a clean metal part of the frame, 
the windings are grounded Fig. 6-66. The delta windings 
cannot be checked for opens or for short circuits 
without laboratory test equipment. However, if all other 
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Fig. 6-65 Checking Rotor (Heavy Duty Generator) 


electrical checks are normal and the generator fails to 
supply rated output, but will supply at least 10 amperes 
output, shorted stator windings are indicated. 

f. Regulator Check 

Since the regulator is completely enclosed, there is 
no practical way to check this unit with a test instru¬ 
ment. If none of the previous checks show any defects, 
and an overcharged condition was present, remove the 
connector body from the regulator and check with an 
ohmmeter using the middle range scale as shown in Fig. 
6-67. Connect the ohmmeter to each adjacent pair of 
terminals, making four checks in all. If any one check is 
infinite, replace the connector body. The connector 


OHMMETER 



Fig. 6-66 Checking Stator (Heavy Duty Generator) 
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Fig. 6-68 Slip Ring End Bearing Assembly 


body need not be checked for an undercharged con¬ 
dition. 

If all of the previous checks are satisfactory, replace 
the regulator provided that in the previous performance 
checks: 

1. The maximum ampere output was less than 10 
amperes, or 

2. The system voltage was over 15 volts. 

g. Brush Holder and Regulator 
Replacement 

After removing the stator and diode trio, the brush 
holder and regulator may be replaced by removing the 
two remaining screws. Note the two insulators located 
over the top of the brush clips in Fig. 6-54, and that 
these two screws have special insulating sleeves over the 
screw body above the threads. The third mounting screw 
may or may not have an insulating sleeve. If not this 
screw must not be interchanged with either one of the 
other two screws, as a ground may result, causing no 
output or uncontrolled output. 

h. Slip Ring Servicing 

If the slip rings arc dirty, they may be cleaned and 
finished with 400 grain or finer polishing cloth. Spin the 
rotor, and hold the polishing cloth against the slip rings 
until they are clean. 

CAUTION: The rotor must be rotated in order 
that the slip rings will be cleaned evenly. 

Cleaning the slip rings by hand without spinning 
the rotor may result in flat spots on the slip rings , 
causing brush noise . 


Slip rings which are rough or out of round should be 
trued in a lathe to .002 inch maximum indicator reading. 
Remove only enough material to make the rings smooth 
and round. Finish with 400 grain or finer polishing cloth 
and blow away all dust. 

i. Bearing Replacement and 
Lubrication 

The drive end frame bearing is sealed on both sides, 
and cannot be lubricated. To replace the bearing, pull 
off of rotor shaft using Puller J-8433. Use a tube or 
collar that just fits over the inner race to press the new 
bearing into the end frame. 

The bearing in the slip ring end frame should be 
replaced if its grease supply is exhausted. No attempt 
should be made to relubricate and reuse the bearing. To 
remove the bearing from the slip ring end frame, press 
out with a tube or collar that just fits inside the end 
frame housing. 

To install a new bearing, use the tube or collar to 
press the bearing in from the outside of the housing 
towards the inside to the dimension shown in Fig. 6-68. 
Fill the plug with No. 1948791 lubricant or equivalent 
so that when pressed in Hush with the end frame the 
grease reservoir will be half filled. Insure that some of 
the lubricant will be contacting the bearing when the 
plug is assembled. Use a new seal, and press in to the 
dimension shown in Fig. 6-68. Coat the seal lip with the 
lubricant to facilitate assembly of the rotor shaft into 
the bearing. Note that the lip of the seal is toward the 
bearing. 
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SPECIFICATIONS 



BATTERY 


REGULATOR (without integral charging system) 
Normal Operating Range 

(At 125°F) .............. 13.5 to 14.4 Volts 

Lower Contact Point setting (Lower than 
upper contact point setting) .1 to .3 Volts 


Except 693 . ... 

693*.. 

Capacity* . ..,. 

Full Charge Specific Gravity @ 80 

Voltage . *.. 

Plates Per Cell ... . 

Cables ............... 

Terminal Grounded ....... 


.R71 S 

.R 91 S 

74 AMP Hours 
1,250 to 1.280 


. . . 15 
1/0 Gage 
Negative 


DISTRIBUTOR 
Initial Timing . . . . 

Rotation.. . 

Dwell Angle 
Range ....... 

Setto . » .... , 

Capacitor. 

Firing Order. 

Centrifugal Advance 

Start .. 

Maximum. 

Vacuum Advance 
S tai 1 ..... i . , 

Full ........ 

Maximum Advance 


,8 BTDC 
Clockwise 


STARTER MOTOR 


Brush Springs Tension 
No Load Specifications 

Voltage ., , 

Amperage ...... 

Speed .. 

Cranking Power at 0°F 


....... 9 Volts 

, . . . 65-95 AMPS 
7,000-10,500 RPM 
... .3,600 Watts 


SOLENOID 


Amperage Draw at 10 Volts 
Hold-In Winding . . . . , 
Both Windings ...... 


14.5-16.5 AMPS 
, . 41-47 AMPS 


IGNITION COIL 

Amperage Draw (Engine Running) 

Primary Resistance ......... 

Secondary Resistance . 

Wiring Harness Primary Resistance 
(@80°F) .. . , . . 


.1.25 AMPS 

. . ,1,77-2.01 OHMS 
3,000-20,000 OHMS 


GENERATOR 

Rated Output (At 14 Volts): 

W/O Air Conditioning ... .... 42 AMPS 

With Air Conditioning . , , ... 63 AMPS 

697 & 69S W/O H,D. Generator** .80 AMPS 

697 Sc 698 With H.D. Generator 145 AMPS 

Field Current Draw (At 12 Volts and 80°F): 

W/O Air Conditioning ........ , 2.2 to 2,6 AMPS 

With Air Conditioning.. ... 2.8 to 3.2 AMPS 

With Integral Regulator.. . . 4,0 to 4,5 AMPS 

Pulley Ratio: 

All.. 3,214 to I 

697 Si 698 W/O H.D. Generator** ..... 3.067 to 1 
697 Sc 698 With H.D. Generator. 2.275 to 1 


1.3-1,35 OHMS 


SPARK PLUGS 
Type (AC Number) 

Gap . .. 

Thread ....... 

Torque.. , 


.... R 46 N 
. , . , .035 In. 
.... 14 MM 
25 Foot-Pound 


*A 76 AMP hour battery, R89W, is used for service **Also included with Trailer Towing Package 
replacement on 693 only. 
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TORQUE SPECIFICATIONS 


Material 

Application 



No. 

Size 

Torque 

260M 

Battery Cable to Battery Screw - 693 . 

3/8-16 

70 In. Lbs. 

260M 

Battery Hold Down Screw. 

[ 5/16-24 

6 Ft. Lbs. 

260M 

Battery Ground Strap to Frame Screw. 

Self Tapping 

22 Ft. Lbs. 

286M 

Distributor Clamp Nut .. 

5/16-24 

18 Ft. Lbs. 

260M 

Generator Adjusting Link to Generator Screw .... 

5/16-18 

10 Ft. Lbs. 

260M 

Generator Support Bracket Screw.. 

3/8-16 

17 Ft. Lbs. 

1112 

Generator Support Bracket Nut . 

3/8-24 ] 

17 Ft. Lbs. 

286M 

Generator Terminal Nuts. 

1 /4—20 

26 In. Lbs. 

— 

Spark Plugs (Type R-46-N) . 

14 mm 

25 Ft. Lbs. 

280M 

Starter Motor to Engine Block . 

7/16-14 

46 Ft. Lbs. 

Special 

Starter Motor Brace Mounting Screw. 

5/16-18 

12 Ft. Lbs. 

Special 

Starter Motor Brace Mounting Nut. 

1 /4—20 

6 Ft. Lbs. 


NOTE: Refer to back of manual, page 16-1 for bolt and nut markings and steel classification. 


SPECIAL TOOLS 



Fig. 6-69 Special Tools 


Key 

Tool No. 

Name 

Key 

Tool No. 

Name 

A 

J-9600-2 

Diode Installer 







F 

J-23600 

Belt Tension Gage 

B 

J-9782-1 

Regulator Adapter Jumper 

G 

J-21008 

Diode Tester 

C 

J-9717 

Diode Remover Set 

H 

J-1859-02 

Puller 

D 

J-8529 

Voltage Regulator 

I 

J-8433 

Puller 



Temperature Gage 

J 

J-23686 

Battery Lifting Tool (693) 

E 

J-21053 

Generator Field Adapter 
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THEORY OF OPERATION 



Fig. 6-70 Fuel System Components 


The 1972 Cadillac engine fuel system, Fig, 6-70, 
covered in this section includes fuel pump with integral 
filter, fuel line, carburetor and intake manifold. Covered 
in this section are related components of these 
assemblies. 

Fuel Requirements 

For 1972, all Cadillac engines have been designed to 
operate efficiently, and with lower exhaust emissions, on 
low lead gasolines. If low lead gasoline is not available, 
any leaded regular grade gasoline with a Research Octane 
Number of 91 or higher may be used. Since the anti¬ 
knock quality of all gasolines is not the same, and 
factors such as terrain and air temperature affect 
operating efficiency, some knocking may result under 
unusual circumstances even though the proper grade of 
fuel is used. 

On cars to be used in foreign countries, there is a 
possibility that the best available fuels are so low in 
anti-knock quality that it may be necessary to lower the 


octane requirement of the engine. If persistent knocking 
is encountered with the best fuel available, it may be 
necessary to retard spark timing. Engine fuel require¬ 
ments are reduced by approximately one octane number 
(Motor Method) for each 2-1/2 degrees that spark timing 
is retarded from the normal 8 degree setting. Do not 
retard beyond top dead center. 

Do not “power time” the engine, as variations in 
fuels, altitude and weather conditions will affect octane 
requirements. Never advance the spark beyond 8 
B.T.D.C. 


Storage Precautions 

When a car is to be put in storage for 30 days or 
longer, it is best to drain all gasoline from the fuel 
system, including carburetor, fuel filter, fuel pump, lines 
and tank. This assures freedom from gum deposits that 
would be formed by evaporation of the fuel. See Section 
0, Page 0-4 for further precautions. 
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Fig, 6-71 Intake Manifold Passages 


Fuel Pump 

The fuel pump, Fig. 6-7G, is mounted on the left 
front of the engine on all Cadillac cars and incorporates 
a large fuel reservoir. The pump rocker arm is driven by 
an eccentric bolted to the camshaft, Fuel is drawn into 
the fuel pump on the upward stroke of the diaphragm as 
the rocker arm is moved downward by the cam eccentric 
working against the force of the spring. The diaphragm is 
forced downward by the spring during the delivery 
stroke of the pump, and exerts pressure on the fuel 
equal to the spring load as the eccentric travels to 
minimum stroke* This design provides a smooth, even 
flow of fuel to the carburetor. 

Most engine operating conditions do not require a 
full travel of the diaphragm in the fuel pump. Whenever 
this condition occurs, an overriding spring keeps the 
rocker arm in contact with the cam eccentric at all times 
while the diaphragm displaces fuel equal to engine 
demand. 

The fuel pump is a sealed unit and is serviced only as 
an assembly. 

Air conditioner equipped cars use a fuel pump with a 
bypass passage that continually returns part of the fuel 
to the fuel tank. This bypass also returns fuel vapors that 
may form in the lines or pump under high operating 
temperatures. 

Fuel Filter 

The fuel filter is an integral component of the fuel 
pump, Fig. 6-70, mounted inside the pump at the outlet 
fitting. It filters out dirt particles in excess of approxi¬ 
mately .002 inch in diameter. Should the fuel filter 


become clogged with dirt, fuel flow will stop since there 
is no bypass passage. As a further precaution against dirt 
in the carburetor, or fuel line a fuel inlet strainer is 
provided behind the inlet nut of the carburetor, Fig. 
6-87. 

The fuel filter in the pump should be replaced each 
12,000 miles or 12 months, preferably in the spring, see 
Note 92. 

The fuel inlet strainer does not require periodic 
replacement but should be cleaned whenever the carbu¬ 
retor is overhauled. It should also be inspected when fuel 
flow problems are encountered. 

Carburetor Air Cleaner 

AH 1972 Cadillac cars use a carburetor air cleaner 
incorporating a replaceable paper element to remove dirt 
from the air before it enters the carburetor and engine, 
Fig. 0-10. A new paper air cleaner element should be 
instal 1 e d every 2 4,000 miles. 

More frequent replacement of the paper element 
may be necessary if the car is driven constantly in dusty 
areas. 

Intake Manifold 

The intake manifold is designed to provide passages 
that arc short and nearly equal in length. Each pair of 
bores, one primary and one secondary, feeds fuel to four 
cylinders two on each bank as shown in Fig. 6-7 l. 

The intake manifold is heated by exhaust gases 
passing through a crossover passage cast into the center 
of the manifold under the carburetor bores. Preheating 
the fuel-air mixture in this manner contributes to 
uniform fuel distribution and more complete vapor¬ 
ization. 

A round stainless steel choke pocket is pressed into 
the manifold exhaust crossover passage and is heated by 
the exhaust gas in the crossover passage. The choke 
pocket furnishes heat to operate the choke, Fig. 6-80. 

Transmission Downshift Switch 

All cars utilize a rotary transmission downshift 
switch that is activated at 60° throttle opening by the 
throttle adapter plate. This switch controls the detent 
downshift of the transmission through an electrical 
circuit that energizes the transmission detent solenoid. 

The switch is located at the left of the carburetor 
and secured by two screws to a support attached to the 
intake manifold. Adjustment of the switch is covered in 
Section 7, Note 5c. 


GENERAL DESCRIPTION 
CADILLAC QUADRAJET CARBURETOR 


(NOTE: For early 1972 production cars refer to 
the 1971 Shop Manual.) 

The four-barrel Quadrajet carburetor, Fig. 6-72, used 
on all 1972 Cadillac cars has two stages of operation. 
The primary (fuel inlet) side has small bores with a triple 


venturi equipped with plain tube nozzles. Its metering 
principles are similar to those of other carburetors using 
the venturi principle. The triple venturi stack up, plus 
the smaller primary bores, give an excellent fuel control 
in the idle and economy ranges of operation. Fuel 
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Fig. 6-72 Quadrajet 4MV Carburetor 


metering in the primary side is accomplished with 
metering rods, operating in main metering jets, posi¬ 
tioned by a power piston responsive to manifold 
vacuum. The secondary side has two very large bores to 
supplement air and fuel How from the primary bores. 
The air valve principle is used in the secondary side for 
metering control, which means that fuel is metered in 
direct proportion to the air passing through the secon¬ 
dary bores. 

The fuel reservoir (float bowl) is centrally located. 
The float system uses a single float pontoon. The float 
needle has a synthetic tip which gives added protection 
against flooding problems caused by dirt. 

Idle mixture adjustment limiter caps are used on the 
idle mixture screws. The idle mixture is pre-set and 
capped with the plastic caps. Once adjusted, the idle 
mixture screws are held in a positive position and should 
not be readjusted in the field. If necessary to clean or 
overhaul the carburetor, new red limiter caps are 
provided in the repair kit. Complete instructions for 
readjustment of the idle mixture is described in Note 77. 

The fuel tank is not vented to atmosphere. All fuel 
vapors are collected in a vapor canister. Purge ports to 
remove the fuel vapors from the collection canister are 
provided in the carburetor throttle body. Purging is 


varied by a timed port positioned above the throttle 
valves and is controlled by the amount of primary 
throttle valve opening. 

The pull over enrichment circuit has been redesigned 
in that the discharge ports are located above the choke 
valve to provide improved fuel control at higher engine 
speeds and carburetor air flows. 

Float System (Figs. 6-73 and 6-74) 

The Quadrajet carburetor has a centrally located 
float reservoir with a single pontoon float and a conven¬ 
tional float needle valve and seat. The fuel bowl is 
centered between the primary bores and is adjacent to 
the secondary bores as shown in Fig. 6-73. 

The float system consists of a float chamber, 
pontoon assembly made of a closed cellular plastic 
material, float hinge pin, a float needle valve and seat, 
and a float valve pull clip. The float system operates as 
follows: 

Fuel from the engine fuel pump enters the carbu¬ 
retor fuel inlet passage in Fig. 6-74. It passes through the 
inlet screen, and needle seat. 

As fuel fills the float bowl to the prescribed fuel 
level, the float pontoon rises and forces the fuel inlet 
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Fig. 6-73 Fuel Reservoir 


valve closed, shutting off all full flow. As fuel is used 
from the float chamber, the float drops and allows more 
incoming fuel to enter the float bowl until the correct 
fuel level is reached. This cycle continues, constantly 
maintaining a positive fuel level in the tloat bowl. 

A tloat needle pull clip, fastened to the float valve, 
hooks over the center of the float arm. Its purpose is to 
assist in lifting the float valve off its seat. 

A plastic filler block is located in the top of the float 
chamber in the area just above the fuel inlet. This block 
prevents fuel slosh on severe brake applications or 
turning maneuvers. This maintains a constant fuel level 
during these maneuvers, to prevent stalling. 

The carburetor tloat chamber is internally vented. 
The internal vent tubes are located in the primary bore 
section of the carburetor air horn just above the tloat 
chamber. The purpose of the internal vent is to balance 
incoming air pressure beneath the air cleaner with air 
pressure acting on fuel in the float bowl. Thereby 
maintaining a balanced air/fuel mixture ratio during part 
throttle and power operation, because the pressure 
acting upon the fuel in the float bowl will be balanced 
with the air flow through the carburetor bores. The 
internal vent tubes allow the escape of fuel vapors in the 
float chamber during hot engine operation. This prevents 
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fuel vaporization from causing excessive pressure build¬ 
up in the float bowl, which could result in excessive fuel 
spillage into the manifold. 

Idle System (Fig. 6-75) 

The Quadrajet 4 barrel carburetor has an idle system 
on the primary side (fuel inlet side) of the carburetor, to 
supply the correct air/fuel mixture ratios during idle and 
oft idle operation. The idle system is used during this 
period because air flow through the carburetor venturi is 
not great enough to obtain efficient metering from the 
main discharge nozzles. Each primary bore has a separate 
and independent idle system consisting of an idle tube, 
idle passages, idle air bleeds, idle channel restrictions, an 
idle mixture adjustment needle, and an idle discharge 
hole and idle air passage. See Fig. 6-75. 

The idle system operates as follows: fuel is forced 
from the float bowl down through the primary main 
metering jets into the main fuel wells. It passes from the 
main fuel well up through the calibrated idle tubes 
which extend down into the well. After passing up the 
idle tube, the fuel is mixed with air at the top of each 
tube through an idle air bleed. The fuel mixture then 
crosses over to the idle down channels where it passes 
through a calibrated idle channel restriction. 

It then passes down the idle channel past the lower 
idle air bleed holes and off idle discharge ports, just 
above the throttle valves, where it is mixed with more 
air. The air/fuel mixture then moves down to the idle 
needle discharge holes where it enters the carburetor 
bores and mixes with air passing the slightly open 
throttle valves. 

The carburetor has a fixed idle air by-pass system. 
This consists of air channels which lead from the top of 
each carburetor bore in the air horn to a point below 
each primary throttle valve. At normal idle, extra air 
passes through these channels supplementing the air 
passing by the slightly opened throttle valves. The 
purpose of the idle air by-pass system is to allow reduc¬ 
tion in the amount of air going past the throttle valves so 
that they can be nearly closed at idle. This reduces the 
amount of air flowing through the carburetor venturi to 
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prevent the main fuel nozzles from feeding during idle 
operation. The venturi system is very sensitive to air 
flow and on these applications where larger amounts of 
idle air are needed to maintain higher idle speeds, the 
fixed idle air by-pass system is used. 

As mentioned, the fuel tank will not be vented to 
atmosphere and all fuel vapors are collected in a vapor 
collection canister from the fuel tank vent. In order to 
remove the fuel collected in the vapor canister, it is 
necessary to provide a means of purging the canister and 
burning the vapors in the engine. 

Purge ports for the vapor collection canister are 
provided in the carburetor throttle body. The ports are 
located slightly above the throttle valves during the idle 
position of the valve. As the throttle valves are opened 
to the off idle position, the purge ports are in the low 
pressure area and begin to remove fuel vapors from the 
vapor canister. The purge ports are relatively large and 
provide adequate purge to remove all vapors collected in 
the canister. They will bleed constantly in varying 
amounts during off idle, part throttle, and wide open 
throttle operation of the engine. 


Off Idle Operation 

As the primary throttle valves are opened from curb 
idle to increase engine speed, additional fuel is needed to 
combine with the extra air entering the engine. This is 
accomplished by the slotted off-idle discharge ports. As 
the primary throttle valves open, they pass by the oft- 
idle ports, gradually exposing them to high engine 
vacuum below the throttle valves. The additional fuel 
added from the off-idle ports mixes with the increasing 
air How past the opening throttle valves to meet 
increased engine air and fuel demands. 

Further opening of the throttle valves increases the 
air velocity through the carburetor venturi sufficiently 
to cause low pressure at the lower idle air bleeds. As a 
result, fuel begins to discharge from the lower idle air 
bleed holes (located at the bottom of the large venturi 
skirt) and continues to do so throughout operation of 
the part throttle to wide open throttle ranges, supple¬ 
menting the main discharge nozzle delivery. 

The idle mixture needle holes and off-idle discharge 
ports continue to supply sufficient fuel for engine 
requirements until air velocity is high enough in the 
venturi area to obtain efficient fuel flow from the main 
metering system. 


Main Metering System (Fig. 6-76) 

The main metering system supplies fuel to the engine 
from off-idle to wide open throttle operation. The 
Quadrajet carburetor has two bores that feed fuel and air 
during this range. The two primary bores of the carbu¬ 
retor meter fuel through the venturi principle. This 
design allows the use of multiple venturi for finer, more 
stable and accurate metering control during light engine 
loads. 

The main metering system is in operation at all times 
when air flow through the venturi is high enough to 
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Fig. 6-76 Main Metering System 


maintain efficient fuel flow from the main fuel discharge 
nozzles. It begins to feed fuel when the idle system can 
no longer meet the engine requirements. 

The main metering system consists of main metering 
jets; vacuum operated metering rods; main fuel well; 
main well air bleeds; fuel discharge nozzles; and triple 
venturi. The system operates as follows: 

During cruising speeds and light engine loads, engine 
manifold vacuum is high. Manifold vacuum holds the 
power piston and main metering rods down in contact 
with the adjustable part throttle screw and in the main 
metering jets. Manifold vacuum is supplied through a 
channel to the vacuum operated power piston connected 
to the primary main metering rods. Fuel flow from the 
float bowl is metered between the metering rods and the 
main metering jets. 

As the primary throttle valves are opened beyond 
the off-idle range, allowing more air to enter the engine 
manifold, air velocity increases in the carburetor venturi. 
This causes a drop in pressure in the large venturi which 
is increased many times in the double boost venturi. 
Since Ihe low pressure (vacuum) is now in the smallest 
boost venturi, fuel flows from the main discharge 
nozzles as follows: 

Fuel flows from the float bowl through the main 
metering jets into the main fuel well and is bled with air 
from the vent at the top of the main well and side 
bleeds. The fuel in the main well is mixed with air from 
the main well air bleeds and then passes through the 
main discharge nozzle into the boost venturi. At the 
boost venturi the fuel mixture then combines with the 
air entering the engine through the carburetor bores 
and passes through the intake manifold and on into the 
engine cylinder as a combustible mixture. 

A high speed fuel enrichment circuit referred to as 
pull over enrichment (POE), has been added to supple¬ 
ment fuel feed from the primary main discharge nozzles. 
The purpose of the supplementary fuel feeds is to allow 
the use of lean fuel mixtures during part throttle oper¬ 
ation and still provide the extra fuel needed at higher 
engine speeds. 

Two calibrated holes, one in each primary bore are 
located just above the choke valve and feed fuel from 
the float bowl. During high carburetor air flows, low 
pressure created in the air horn bore pulls fuel from the 
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high speed fuel feeds, supplementing fuel flow from the 
primary main metering system. The pull over enrichment 
system begins to feed fuel at approximately 8 pounds of 
air per minute, and continues to feed at higher engine 
speeds to provide extra fuel necessary for good engine 
performance. 

Air bleeds located in the air horn vertical wall on the 
secondary side, prevent fuel feed at low speeds. 


Power System (Fig. 6-77) 

The power system in the Quadrajet carburetor 
provides mixture enrichment for power requirements 
under acceleration or high speed operation. The richer 
mixture is supplied through the main metering system in 
the primary side of the carburetor. 

The power system located in the primary side 
consists of a vacuum piston and spring located in a 
cylinder connected by a passage to intake manifold 
vacuum. The spring located beneath the vacuum 
operated power piston tends to push the piston upward 
against manifold vacuum. 

An “adjustable part throttle” feature has been 
designed to allow each carburetor to be individually 
calibrated at time of assembly. Each Cadillac carburetor 
will be adjusted by the manufacturer to provide the 
most ideal air-fuel ratio for low exhaust emissions. The 
adjustable part throttle screw is used to raise or lower 
the power piston and metering rods to provide this ratio. 
Upon completion of this adjustment the access hole is 
sealed and no further adjustment should be attempted. 
This adjustment should not be attempted in the field. 

On part throttle and cruising ranges, manifold 
vacuum is sufficient to hold the power piston down 
against spring tension so that the larger diameter ot the 
metering rod tip is held in the main metering jet orifice. 
Mixture enrichment is not necessary at this point. How¬ 
ever, as engine load is increased to a point where mixture 
enrichment is requit ed, the spring tension overcomes the 
vacuum pull on the power piston and the tapered 
primary metering rod tip moves upward in the main 
metering jet orifice. This smaller diameter of the 
metering rod tip allows more fuel to pass through the 
main metering jet and enrich the mixture flowing into 
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Fig. 6-77 Power System 


the primary main wells and out the main discharge 
nozzles. 

When manifold vacuum rises and mixture enrich¬ 
ment is no longer needed, the vacuum overcomes the 
power piston spring tension and returns the larger 
portion of the metering rod into the metering jet orifice 
and back to normal economy ranges. However, as the 
engine speed and load increases further, the primary side 
of the carburetor can no longer meet the engine air and 
fuel requirements. To meet these demands, the secon¬ 
dary side of the carburetor is used. The secondary side 
contains throttle valves, spring loaded air valves, 
metering orifice plates, secondary metering rods, main 
fuel wells with air bleed tubes, fuel discharge nozzles, 
and accelerating wells and tubes. The secondary side 
operates as follows: 

When the engine reaches a point where the primary 
bores cannot meet engine air and fuel demands, the 
primary throttle lever, working through connecting 
linkage to the secondary throttle shaft lever, begins to 
open the secondary throttle valves. As air flows through 
the secondary bores creating a low pressure (vacuum) 
beneath the air valve, atmospheric pressure on top of the 
air valve forces the air valve open against spring tension. 
This allows the required air for increased engine speed to 
llow past the air valve. 

When the air valve begins to open, the upper edge of 
the air valve passes the accelerating well discharge port. 
As the valve passes the port it exposes the port to mani¬ 
fold vacuum. The port will immediately start to feed 
fuel from the accelerating wells. 

The accelerating ports prevent a momentary leanness 
as the valve opens and the secondary nozzles have not 
begun to feed fuel. Discharge from the ports stops after 
the edge of the valve has passed the port. 

The secondary main discharge nozzles (one for each 
secondary bore) are located just below the air valve and 
above the secondary throttle valves. Being in an area of 
low pressure, they begin to feed fuel as follows: 

When the air valve begins to open, it rotates a plastic 
cam attached to the center of the main air valve shaft. 
The cam pushes upward on a lever attached to the secon¬ 
dary metering rods, raising the metering rods out of the 
secondary orifice plates. Fuel Hows from the float 
chamber through the secondary orifice plates into 
secondary main wells, where it is mixed with air from 
the main well tubes at the bottom of the main wells. The 
air-blended-fuel mixture travels from the main wells to 
the secondary discharge nozzles and into the secondary 
bores. Here fuel mixture is mixed with air traveling 
through the secondary bores to supplement the air/fuel 
mixture delivered from the primary bores, and then goes 
on into the engine manifold and on to the engine 
cylinders as a combustible mixture. 

As the throttle valves are opened further, and engine 
speeds increase, increased air flow through the secondary 
side of the carburetor opens the air valve to a greater 
degree, which in turn lifts the secondary metering rods 
further out of the orifice plates. The metering rods are 
tapered so that fuel flow through the secondary 
metering orifice plates is directly proportional to air 
flow through the secondary carburetor bores. In this 
manner correct air/fuel mixtures to the engine through 
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the secondary bores can be maintained by the depth of 
the metering rods in the orifice plates. 

There are three other features incorporated in the 
secondary metering system which are as follows: 

1. The main well bleed tubes extend below the fuel 
level in the main well. These bleed air into the fuel in the 
well to blend the fuel with air quickly for good atom¬ 
ization as it leaves the secondary discharge nozzles. 

2. The secondary metering rods have a slot milled 
in the side to insure adequate fuel supply in the 
secondary fuel wells. These are necessary because, when 
the air valve is in the closed position, the secondary 
metering rods are nearly seated against the secondary 
metering orifice plates. During hot engine idle or hot 
soak the fuel could boil out of the fuel well. The milled 
slot allows enough fuel to by-pass the orifice plate to 
keep the main well filled during this period. This insures 
immediate fuel delivery from the secondary fuel wells at 
all times. 

3. A baffle plate is used in the secondary bores. Its 
purpose is to provide good fuel distribution by pre¬ 
venting too much fuel from going to the front of the 
engine. 

Air Valve Dashpot Operation 
(Fig. 6-78) 
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Fig. 6-79 Accelerator Pump System 


Accelerating Pump System (Fig. 6-79) 

During quick acceleration, when the throttle is 
opened rapidly, the air flow and manifold vacuum 
change almost instantaneously. The fuel, which is 
heavier, tends to lag behind causing a momentary lean¬ 
ness. The accelerator pump is used to provide the extra 
fuel necessary for smooth operation during this time. 


The secondary air valve is connected to a dashpot 
(called the vacuum break unit) by a rod, to control the 
opening rate of the air valve and prevent any secondary 
discharge nozzle lag. 

Whenever manifold vacuum is above approximately 
5" - 6" Hg, the vacuum break diaphragm system is 
seated. However, when the secondary valves are opened 
and manifold vacuum drops below the 5" - 6" point, the 
spring in the vacuum break unit will force the diaphragm 
and stem off its seat. The rate of movement of the seat is 
controlled by a restriction in the cover of the vacuum 
break unit. 

When the diaphragm is seated, it pulls the rod to the 
front end of the slot in the air valve shaft lever. As the 
air valve starts to open, when the secondary throttle 
valves are opened, the restriction in the tube will restrict 
the air movement to the back side of the diaphragm and 
slow down the opening of the air valve. 



The accelerating pump system is located in the 
primary side of the carburetor. It consists of a spring 
loaded pump plunger and pump return spring, operating 
in a fuel well. The pump plunger is operated by a pump 
lever on the ait horn which is connected directly to the 
throttle lever by a pump rod. 

When the pump plunger moves upward in the pump 
well, as happens during throttle closing, fuel from the 
float bowl enters the pump well through a slot in the top 
of the pump well. It flows past the synthetic pump cup 
seal into the bottom of the pump well. The pump cup is 
a floating type which moves lip and down on the pump 
plunger head. When the pump plunger is moved upward, 
the flat on top of the cup unseats from the flat on the 
plunger head and allows free movement of fuel through 
the inside of the cup into the bottom of the pump well. 
This also vents any vapors which may be in the bottom 
of the pump well so that a solid charge of fuel can be 
maintained in the fuel well beneath the plunger head. 

When the primary throttle valves are opened, con¬ 
necting linkage forces the pump plunger downward. The 
pump cup seats instantly and fuel is forced through the 
pump discharge passage, where it unseats the pump 
discharge check ball and passes on through the passage 
to the pump jets located in the air horn where it sprays 
into the venturi area of each primary bore. 

It should be noted the pump plunger is spring 
loaded. The upper duration spring is balanced with the 
bottom pump return spring so that a smooth sustained 
charge of fuel is delivered during acceleration. 

The pump discharge check ball seats in the pump 
discharge passage during upward motion of the pump 
plunger so that air will not be drawn into passage; other¬ 
wise, a momentary acceleration lag could result. 

During high speed operation, a vacuum exists at the 
pump jets. A cavity just beyond the pump jets is vented 
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Fig. 6-80 Choke System 

to the top of the air horn, outside (he carburetor bores. 
This acts as a suction break so that when the pump is 
not in operation fuel will not be pulled out of the pump 
jets into the venturi area. This insures a full pump stream 
when needed and prevents any fuel “pull over" from the 
pump discharge passage. 

Choke System (Fig. 6-80) 

The Quadrajet choke valve is located in the primary 
side of the carburetor. It provides the correct air/fuel 
mixture enrichment to the engine for quick cold engine 
starting and during the warm-up period. The air valve is 
locked partially closed until the engine is thoroughly 
warm and choke valve is wide open. The air valve can 
open a maximum of 10° during warm-up to permit 
increased performance. 

The choke system consists of a choke valve located 
in the primary air horn bore, a vacuum break unit, fast 
idle cam, connecting linkage, air valve lockout lever and 
a thermostatic coil. The thermostatic coil is connected 
to the intermediate choke shaft and lever assembly. 
Choke operation is controlled by the combination ot 
intake manifold vacuum, the off-set choke valve, temper¬ 
ature, and throttle position. 

The thermostatic coil located on the engine manifold 
is calibrated to hold the choke valve closed when the 
engine is cold. 

(NOTE: To close the choke valve, the primary 
throttle valves have to be opened to allow the tast idle 
cam follower to by-pass the steps on the fast idle cam 
and come to rest on the highest step of the cam.) 


When the choke valve is closed, the air valve lock-out 
lever is weighed so that a tang on the lever catches the 
upper edge of the air valve permitting only 6-10^ of air 
valve opening. 

During engine cranking, the choke valve is held 
closed by the tension of the thermostatic coil. This 
restricts air flow through the carburetor to provide a 
richer starting mixture. When the engine starts and is 
running, manifold vacuum applied to the vacuum break 
unit mounted on the float bowl will open the choke 
valve to a point where the engine will run without 
loading or stalling. 

Included in the vacuum break unit is a spring loaded 
plunger. The purpose of the spring is to off-set choke 
thermostatic coil tension to provide leaner mixtures 
during warm up for reduced exhaust emissions. In colder 
temperatures, tension created by the thermostatic coil 
will overcome the tension of the plunger spring and 
provide less choke valve opening with a resultant slightly 
richer mixture. In warmer temperatures the thermostatic 
coil will have less tension and, consequently, will not 
compress the spring as much, thereby, giving a greater 
choke valve opening for slightly leaner mixtures. 

This gives the engine sufficient fast idle and correct 
fuel mixture for running until the engine begins to warm 
up and heat the thermostatic coil. As the thermostatic 
coil on the engine manifold becomes heated, it relaxes 
its tension and allows the choke valve to open further 
because of intake air pushing on the oft-set choke valve 
and the counterweight effect of the linkage and choke 
lever. Choke valve opening continues until the thermo¬ 
static coil is completely relaxed, at which point the 
choke valve is wide open. 

When the engine is thoroughly warm, the choke coil 
allows the vacuum break lever to come down. When the 
choke shaft lever moves toward the up position, the end 
of the choke rod strikes a tang of the air valve lock-out 
lever. As the rod moves to the end of its travel, it pushes 
the lock-out tang upward, unlocking the air valve. 

The choke system is equipped with an unloader 
mechanism which is designed to open the choke valve 
partially if the engine should become loaded or flooded. 
To unload the engine, the accelerator pedal must be 
depressed to the floor so that the throttle valves arc held 
wide open. A tang on a lever on the choke side of the 
primary throttle shaft contacts the fast idle cam and, 
working through the intermediate choke shatt, forces 
the choke valve slightly open. This allows extra air to 
enter the carburetor bores, pass into the engine manitold 
and cylinders to lean out the fuel into a combustible 
mixture so that the engine will start. 
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64. Fuel Pump Tests 

1. To check fuel pump capacity, raise car and 
disconnect fuel inlet hose at the pump and plug. On cars 
with A/C clamp off vapor return line; do not remove 
from pump (Use towel to absorb slight gas drainage.) 

2. Connect about 2 feet of flexible gasoline hose 
(5/16 I.D.) to the fuel pump inlet nipple. 

3. Lower car and insert end of llexible hose into 
gallon container with 1/2 gallon of kerosene, wash gas or 
similar solvent (not gasoline). Rest container on floor 
below the fuel pump. Be sure end of hose does not rest 
against bottom of container. 

4. Disconnect fuel line at carburetor and slip about 
two feet of flexible gasoline hose (5/16 I.D.) over the 
flared end of the pipe. 

5. Connect a jumper wire from the negative coil 
primary terminal to a good ground so that the engine 
will not start when cranked. 

6. Crank engine to prime pump until approximately 
1/2 pint of liquid has been pumped and all gasoline 
purged from the pump before checking output. 

7. Seventeen strokes should fill a pint container. If 
liquid is delivered as specified, pump delivery is normal. 
If pump devliery is below normal, check for the follow¬ 
ing possible conditions: 

a. Liquid leaking out of pump at fittings or joints. 
This should be obvious if gasoline has leaked, by the 
absence of paint on the pump or a clean spot on the 
engine or frame. 

b. Plugged filter in pump. Replace and recheck. 

c. Worn eccentric or arm. Remove pump as 
described in Note 93a and visually check fuel pump 
eccentric for wear using mirror and flashlight through 
mounting flange, inspect fuel pump arm for wear. A 
worn arm generally indicates a worn eccentric. 

CAUTION: If fuel pump check shows delivery* is 
adequate but car did not perform satisfactorily , 


check for pinched , damaged , or leaky fuel inlet 
line and hoses back to the tank and discharge line 
to carburetor and the vapor return line. Check for 
a plugged filter in the gas tank . Replace damaged 
or defective parts. 

8. If pump does not operate properly after these 
check have been made, replace pump. 

(NOTE: By following the procedure given below, 
the displacement capacity of the pump can be increased 
by as much as 5 c.c. per stroke.) 

9. When installing pump, crank engine until fuel 
pump eccentric is at its low point of contact with the 
fuel pump arm. With mounting screws loose, lift up on 
pump. Tighten screws to 14 foot-pounds. 

10. To check pump discharge pressure, remove hose 
from carburetor end of fuel line and connect pressure 
gauge using suitable fittings. At cranking speed, fuel 
pump pressure should be a minimum of 5 pounds per 
square inch. 

If pump pressure is out-of-specification, replace 
pump. 

11. Remove pressure gauge and connect rubber hose 
previously used. Remove hose from checking solution 
and crank engine over, collecting discharged liquid in 
suitable container until all liquid is pumped out of 
system. 

12. Remove hose from carburetor end of fuel line 
and reconnect fuel line to carburetor securely using 
tubing wrench. Be sure carburetor inlet nut is tight. Be 
careful not to disconnect any vacuum hoses or tees at 
the carburetor. 

13. Remove coil jumper wire. 

14. Raise car and remove rubber hose from inlet side 
of pump and re-connect flexible hose attached to fuel 
line. 

15. Unclamp vapor return line. 

16. Lower car, start engine and check for fuel leaks. 


SERVICE INFORMATION 
QUADRAJET CARBURETOR 


(NOTE: For early 1972 production cars see the 
1971 Shop Manual.) 

65. Carburetor Removal 
and Installation 

a. Removal 

1. Disconnect Automatic Level Control hose from 
elbow on air cleaner base if so equipped. 

2. Remove air cleaner cover and crankcase venti¬ 
lating breather. Disconnect sensor vacuum hose. 

3. Remove air cleaner and heat tube as a unit. 

4. Disconnect fuel line at carburetor. Use a 1" 
tubing wrench, J-23443, if necessary to keep the inlet 
nut from turning. 

5. Disconnect choke coil rod from carburetor by 
removing two choke housing to manifold attaching 


screws. Carefully lift choke coil assembly out of pocket. 
Remove rod from hole in lever. 

6. Disconnect the following vacuum hoses from 
front and rear of carburetor: distributor, canister purge, 
power brake, transmission modulator, S.C.S.—V.S. 
switch. 

7. Disconnect throttle return spring and throttle 
cable at throttle adapter plate. Disconnect Cruise 
Control chain if car is so equipped. 

8. Remove transmission downshift switch as 
described in Section 7, Note 5a. 

9. Remove two front screws and two rear screws 
that hold carburetor to intake manifold and lift carbu¬ 
retor off manifold slightly. Release PCV valve hose 
clamp attached to front of carburetor and remove hose 
from fitting, 

10. Remove carburetor and gasket. Discard the 
carburetor gasket. 
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b. Installation 

1. Clean surface of intake manifold and carburetor 
of any dirt, carbon or gasket material. 

2. Place new carburetor gasket on top of manifold 
with side marked “Top” or with manufacturer’s trade 
mark facing up. 

CAUTION: UNDER NO CIRCUMSTANCES 

SHOULD A STAINLESS STEEL SHIM (AS USED 

IN PREVIOUS YEARS) BE USED WHEN 
INSTALLING THE CARBURETOR .) 

3. Connect PCV valve hose to fitting on front of 
carburetor and secure with clamp. 

4. Position carburetor on intake manifold. 

5. Install four mounting screws to intake manifold. 
Tighten screws evenly. Tighten front screws to 10 foot¬ 
pounds and rear screws to 14 foot-pounds. 

(NOTE: This torque must be as specified to allow 
for accurate installation of calibrated choke coil rod.) 

6. Connect distributor vacuum hose to distributor 
vacuum nipple at front of carburetor. Connect the 

S.C.S.—V.S. switch vacuum hose to rubber “tee” at 
front of carburetor. Connect power brake, transmission 
modulator and vacuum solenoid switch hoses to rear of 
carburetor. Install clamp on power brake hose and 
connect canister purge hose to fitting at front of throttle 
body. 

7. Install choke coil rod into vacuum break lever as 
the choke assembly is installed to the manifold. Tighten 
choke assembly to manifold with attaching screws. 

8. Install transmission downshift switch as de¬ 
scribed in Section 7, Note 5b. 

9. Connect carburetor fuel line at carburetor and 
tighten all threaded fittings securely. 

10. Connect throttle linkage and return spring. 

11. Connect Cruise Control chain if so equipped. 

12. If removed, place air cleaner gasket in position 
and install base of air cleaner on carburetor. 

13. Connect vacuum hose at bottom of air cleaner to 
vacuum tee at rear of manifold. 

14. Install crankcase ventilating breather into grom¬ 
mets in air cleaner base and left hand rocker arm cover. 

15. Position heat tube over shroud outlet and press 
parts together. 

16. Install air cleaner element and cover; secure with 
wing nut. 

1 7. Connect Automatic Level Control hose to small 
elbow on air cleaner if car is so equipped. 

66. Air Horn Removal 

1. Remove secondary locknut guard by removing 
one self-tapping screw and one intermediate length air 
horn screw. 

2. Remove horseshoe clip from upper end of choke 
rod, disconnect choke rod from upper choke shaft lever 
and remove choke rod from bowl. Use a thin screwdriver 
to push the lower choke lever outward to help remove 
the rod. 

3. Using a pin punch, carefully drive accelerator 
pump roll pin out of boss only enough to lift pump arm 
out of way. 
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Fig. 6-81 Air Horn Assembly 

4. Remove secondary metering rod hanger screw 
and remove metering rods with hanger. 

5. Remove remaining air horn to bowl attaching 
screws, two long screws, five short screws, two counter¬ 
sunk screws. Two countersunk attaching screws are 
located inside air horn next to the primary venturi. 

6. Lift air horn off bowl and twist to disengage 
vacuum break rod from air valve shaft. Air horn gasket 
should remain on bowl for removal later. 

7. Remove vacuum break rod from vacuum break 
diaphragm plunger. 

CAUTION: Care must be taken not to bend the 
small tubes protruding from air horn, Fig. 6-8L 
These are permanently pressed into the casting. 

67. Air Horn Disassembly 

(NOTE: Further disassembly of the air horn is not 
required for cleaning purposes and is not recommended. 
If part replacement is required, proceed as follows:) 

1. Remove choke valve attaching screws and then 
remove choke valve and shaft. 

2. Remove pump lever roll pin. 

3. Remove air valve lockout lever roll pin and 
remove lever. 

CA UTION: A ir valves and air valve shaft are cali¬ 
brated and should not be removed. However, 
should it be necessary to replace the plastic air 
valve cam on the air valve shaft, a repair kit is 
available which includes the plastic cam, closing 
spring, pin, screw and instructions. 

68. Float Bowl Disassembly 

1. Remove air horn assembly as described in Note 

66 . 

2. Remove accelerator pump plunger from pump 
well, Fig. 6-82. 

3. Remove air horn gasket from dowels on secon¬ 
dary side of bowl, then remove gasket from around 
power piston and primary metering rods. 

4. Remove pump return spring from pump well. 

5. Remove hot idle compensator and cork O-ring 
from float bowl on 697 and 698 A/C series only. 

6. Remove plastic filler over fuel inlet needle and 
seat. 
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Fig. 6-82 Float Bowl Assembly 
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Fig. 6-84 Removing Needle Valve Seat 


7. The power piston can be easily removed by pres¬ 
sing the piston down and releasing it. This will cause the 
power piston spring to snap the piston up against the 
retainer. In some cases this may have to be repeated 
several times. Remove power piston retainer clip and 
remove power piston and primary metering rods. Fig. 
6-83. Remove power piston spring from well. 

8. Remove metering rods from power piston by 
disconnecting tension spring from top of each rod, then 
rotating rod to remove from hanger. See inset of 
Metering Rod Assembly, Fig. 6-87. Identify metering 
rods so that they may be reinstalled in the same jets 
from which they were removed, 

9. Remove float assembly and inlet needle by 
pulling up on retaining hinge pin. Do not remove inlet 
needle seat unless it is damaged, in which case it and fuel 
needle must be replaced as an assembly. If needle seat is 
to be removed, use Fuel Inlet Needle Seat Remover, 
J-22769, Fig. 6-84. 

10. Do not remove primary metering jets, Fig. 6-85 
unless damaged or worn. No attempt should be made to 
remove secondary metering plates. If jets are removed 
but not replaced, they should be installed in the same 
hole from which they were removed. 

11. Remove pump discharge check ball retainer 
screw and check ball. 


12. Remove vacuum hose from vacuum break 
assembly and from tube connection on bowl. 

13. Remove retaining screw from vacuum break 
assembly and remove assembly irom float bowl. 

(NOTE: If further disassembly of vacuum break 
mechanism is necessary, spread the retaining ears on 
bracket next to vacuum break assembly, then remove 
vacuum break assembly from bracket.) 

14. Remove choke rod actuating lever from inside of 
float bowl well. 

15. Remove fuel inlet nut, gasket and strainer. 

16. Turn bowl over and remove throttle body by 
removing two throttle body to bowl attaching screws. 
See Fig. 6-86. 

(NOTE: Be careful when inverting bowl assembly 
as smallest venturi protrudes beyond the gasket surface.) 

17. Remove throttle body to bowl insulator gasket. 

69. Throttle Body Disassembly 

1. Remove pump rod from throttle lever by 
rotating rod out of lever. 

2. Due to the addition of the idle mixture limiter 
caps, they should not be removed unless it is necessary 
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Fig. 6-85 Float Bowl Disassembled 
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Fig. 6-86 Throttle Body 


to replace the mixture needles or clean the idle passages. 
If the idle mixture needles are removed, adjustment 
procedures will be covered in Note 77. New plastic idle 
mixture limiter caps are provided in the repair kit. These 
should not be installed on the idle mixture needles until 
the mixture has been set according to instructions in 
Note 77. 


CA UTION: Extreme care must be taken to avoid 
damaging throttle valves. 

CAUTION: No further disassembly of the 
throttle body is required or desirable. Under no 
circumstances should the plug at the front of the 
throttle body be removed to adjust the screw 
behind it. The screw is factory set to control 
exhaust emission and pass U.S. Government 
standards . Since proper adjustment of the screw 
can only be made on an exhaust emission dyna¬ 
mometer or carburetor flow box , a new throttle 
body should be installed if any damage to the 
existing throttle body is encountered. Refer to 
Note 72 when installing throttle body . 


70. Carburetor Cleaning 
and Inspection 

1. Thoroughly clean carburetor castings and metal 
parts, Fig. 6-87 in an approved cold immersion type 
carburetor cleaner. 

CA UTION: Rubber parts , plastic parts , and 
pump plungers , should NOT be immersed in carbu¬ 
retor cleaner. However , the cam on the air valve 
shaft will withstand normal cleaning in carburetor 
cleaner . 

2. Blow out all passages in castings with compressed 
air. Do not pass drills through jets or passages. 

3. Inspect idle mixture needles for damage. 

4. Examine fuel inlet needle and seat for wear. 
Replace, if necessary, with new needle and seat 
assembly. 

5. Inspect upper and lower surface of carburetor 
castings for damage. 


6. Inspect holes in levers for excessive wear or out 
of round conditions. If worn, levers should be replaced. 

7. Examine fast idle cam for wear or damage. 

8. Check air valve for binding conditions. 

9. Check all throttle levers and valves for hinds or 
other damage. 

10. Clean plastic parts only in washing gas or kero¬ 
sene. 

Carburetor Assembly 

71. Throttle Body Assembly 

1. If removed, install idle mixture needles and 
springs until lightly seated. Back out needle 6 turns as a 
preliminary idle mixture adjustment. Do not install 
plastic idle limiter caps. A final adjustment must be 
made on the engine using the procedure described in 
Note 77. 

2. Install lower end of pump rod into throttle lever 
by aligning tang on rod with slot in lever. End of rod 
should point outwards towards throttle lever. 

72. Float Bowl Assembly 

1. Install new throttle body to bowl insulator 
gasket on bowl, being certain gasket is properly posi¬ 
tioned over two locating dowels. 

2 . Install throttle body, making certain that it is 
properly located over dowels on float bowl; then install 
two throttle body to bowl screws and tighten evenly and 
securely. 

(NOTE: If a new (service) throttle body is used, be 
sure to perform step 20, of this note.) 

Place carburetor on proper holding fixture. 

3. Install fuel inlet strainer, new gasket, and inlet 
nut. Tighten nut securely. 

4. If vacuum break diaphragm was removed from 
bracket slide vacuum break diaphragm between retaining 
ears and bend ears down slightly to hold securely. 

5. Install fast idle cam on vacuum break assembly. 

Be sure arm of vacuum break lever is located beneath the 
tail of fast idle cam. \ 

6. Connect choke rod (plain end) to choke rod 
actuating lever, then -- holding choke rod with grooved 
end pointing inward - position choke rod actuating lever 
in well of float bowl and install choke assembly, engag¬ 
ing shaft with hole in actuating lever. Install retaining 
screw and tighten securely. Remove choke rod from 
lever for installation later. 

7. Install vacuum hose tee to connections on bowl 
and vacuum break assembly. 

8. Install pump discharge check ball and retainer 
screw in passage next to pump well. 

9. If fuel inlet needle seat was removed, use new 
needle seat gasket and position new seat on Fuel Inlet 
Needle Seat Remover and Installer, J-22769. Carefully 
screw needle seat into float bowl. Fig. 6-84. 

10. Install main metering jets. If removed, the jets 
should be installed in the same hole from which they 
were removed. 

11. Install fuel inlet needle and pull clip. 
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12. Install float by sliding float lever under float 
needle pull clip. Pull clip should be positioned on the 
hinge pin side. With float lever in pull clip, hold float 
assembly at toe and install hinge pin from pump well 
side. 

13. Perform float level adjustment as described in 
Note 75. 

14. Install power piston spring in power piston well. 
If primary main metering rods were removed from 
hanger, reinstall, making sure that tension spring is 
connected to top of each metering rod. See Fig. 6-89. 
Rods must be positioned so they are installed in the 
same position from which they were removed. Install 
power piston assembly in well and metering rods 
properly positioned in metering jets. Install power piston 
retainer on top of power piston. 

15. Install plastic filler over fuel inlet needle, 
pressing downward until seated properly. 

16. Install pump return spring in pump well. 

17. Install hot idle compensator O-ring seal in recess 
of bowl and position hot idle compensator on top (697 
and 698 A/C series only). 

18. Install air horn gasket around primary metering 
rods and piston. Position gasket over two dowels on 
secondary side of bowl. 

19. Install pump plunger in pump well to complete 
float bowl assembly. 

20. Whenever a service throttle body is installed, the 
following adjustment procedures must be followed care¬ 
fully: 

a. Seat the power piston assembly by pushing down 
on top of metering rod hanger. 

b. At the front of the throttle body, recessed in the 
center, an adjusting screw is visible. This screw is plugged 
off except on service throttle bodies. 

c. Back off the screw sufficiently so no motion of 
the power piston if felt. 

d. Making sure the power piston assembly is 
completely down, turn the adjusting screw inward until 
it comes in contact with the power piston through a 
lever arrangement (concealed in the throttle body) and 
resistance to any further inward movement of the screw 
is noticed. Any further movement of the screw will 
begin to raise the power piston and can be felt. 

e. From this point, turn the adjusting screw inward 
exactly two (2) more turns. This completes the adjust¬ 
ment. Install the welsh plug, furnished with the throttle 
body, over the adjusting screw and stake in place to 
conceal the screw. 

f. Proceed with the reaming carburetor adjust¬ 
ments. 

73. Air Horn Assembly 

1. Install the following, if removed: choke shaft, 
choke valve and two attaching screws, air valve lockout 
lever and roll pin. Check for free operation. 

(NOTE: The choke valve screws have a special 
sealing compound to hold them in place. If removed, 
they should be lightly staked after tightening.) 



Fig. 6-88 Air Horn Screws Tightening Sequence 


74. Air Horn to Bowl Assembly 

1. Install vacuum break rod into vacuum break 
diaphragm plunger. 

2. Insert vacuum break rod in slot of air valve shaft 
and twist air horn into position. 

3. Lower air horn assembly to bowl carefully, posi¬ 
tioning vent tubes and accelerating well tubes through 
air horn gasket. 

4. Install two long air horn screws, four short 
screws, one intermediate length screw and two counter¬ 
sunk screws in primary venturi area. Special light colored 
screw is installed in position #3, Fig. 6-88, 

5. Connect choke rod in lower choke lever and 
retain in upper lever with horeshoe clip. 

(NOTE: Be sure choke rod is located under lock¬ 
out tang before installing clip.) 

6. Install air valve lock-out guard under inter¬ 
mediate length screw (#4 in Fig. 6-88) and secure with 
self-tapping screw. To prevent binding of choke valve or 
air valve due to distortion of air horn, tighten all screws 
evenly, using sequence shown in Fig. 6-88. 

7. Connect accelerator pump lever to upper end of 
pump rod and position pump lever in boss on air horn. 
Using a sharp bladed screwdriver, push roll pin back 
through lever until flush with boss. If roll pin is 
damaged, install new pin from front. 

8. Install secondary metering rods into secondary 
metering rod hanger (upper ends or rod point towards 
each other). Install secondary metering rod hanger onto 
air valve cam follower. Install remaining screw and 
tighten securely. Work air valves up and down several 
times to make sure they are free in all positions. 
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MAINTENANCE ADJUSTMENTS ON CAR 


75. Float Adjustment (Fig. 6-89) 

1. Remove air horn assembly as described in Note 

66 . 

2. With adjustable T-scale, measure from top of 
float bowl gasket surface, with gasket removed, to top of 
float at toe, Fig. 6-89. Locate gage point 1/16” from 
radius on toe. 

3. Mold retaining pin firmly in place with tang of 
float lightly seated on float needle, 

4. Scale dimension should be 15/64 (.240 inch) for 
all except Eldorado and 23/64 (.360 inch) for Eldorado 
only. 

5. Bend float up or down to obtain proper measure¬ 
ment. 

6. Install air horn assembly as described in Note 74. 

76. Choke-Coil Rod Adjustment 
(On Car) (Fig. 6-90) 

1. Remove choke assembly from manifold to 
disengage choke coil rod from vacuum break lever. 

2. Reinstall choke coil assembly but do not install 
choke coil rod into hole in vacuum break lever. 

3. With choke valve completely closed, fast idle 
cam in cold start position and vacuum break lever in 
maximum upward position, pull choke coil rod upward 
to end of travel against stop in choke coil housing. 
Upper end of rod should be positioned in gaging notch 
as shown in Fig. 6-90. 

4. Bend choke-coil rod to adjust for position in 
proper gaging-notch. 

5. Remove choke coil assembly from manifold. 
Reinstall by putting upper end of choke coil rod into 
hole in vacuum break lever and tighten coil assembly to 
manifold. 

(NOTE: The “L” gauging notch is for a one notch 
leaner setting and the “R” gauging notch is for a one 
notch richer setting.) 

77. Idle Mixture and Speed 
Adjustments (On Car) 

a Mixture Adjustment 

The following procedure should not be considered 



Fig. 6-89 Float Level Adjustment 



Fig. 6-90 Choke Coil Rod Adjustment 


part of a normal tuneup. Idle mixture screws are 
equipped with limiter caps to prevent their being 
adjusted. Idle mixture limiter caps should not be 
removed unless it is necessary to replace the idle mixture 
needles or clean the idle passages. If mixture needles arc 
replaced, the following procedure must be performed. 

(NOTE: Before idle mixture adjustment is made, 
distributor vacuum advance hose must be disconnected 
at the distributor and plugged to eliminate the 
possibility of advancing the timing and increasing engine 
rpm.) 

1. Disconnect parking brake vacuum hose at 
vacuum release cylinder and plug hose. Disconnect air 
leveling compressor hose at air cleaner and plug hose. 
Remove air cleaner but keep vacuum hoses connected. 

(NOTE: Hoses must be disconnected at these loca¬ 
tions to include any calibrated leakage in balance of 
system.) 

2. Connect tachometer to engine, set parking brake 
securely and block wheels. Place transmission selector 
lever in Neutral. 

3. Mixture screws should be out approximately 6 
turns. Start and warm engine to normal operating 
temperature. Be sure that choke is fully off and that 
carburetor is on slow idle with primary and secondary 
throttle valves closed. 

4. Place transmission selector lever in either "‘DR’' 
position and turn A/C off. 

5. Hot idle compensator must be closed when 
adjustment is made. This can be done by pressing 
compensator pin with eraser on end of pencil. Compen¬ 
sator pin is located in the air horn at the front mounting 
screw on the choke side. (697 and 698 A/C cars only) 

6. Set idle speed to 620 rpm by adjusting anti- 
dieseling solenoid. Lock solenoid in place with sheet 
metal jam nut, Fig. 6-95. 

7. Using Extension Hex- head Driver, J-22646, turn 
one idle mixture adjustment screw clockwise. 
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8. Turn screw until speed tails off !0 rpm, 

9. Repeat steps 7 and 8 with other idle mixture 
adjusting screw'. Idle mixture and speed adjustment is 
now complete. Idle speed should be 600 rpm. Install 
new red mixture screw limiter caps. 

10. Shut off engine and remove tachometer. 

1 L Connect parking brake vacuum line. 

12. Connect distributor vacuum line. 

13, Install air cleaner. 

b. Idle Speed Adjustment 

Normal engine idle speed is no longer adjusted with 
the commonly used idle speed screw as in past years but 
with an anti-dieseling solenoid located where the dash- 
pot was previously. To make an idle speed adjustment 
the car must be running; this energizes the solenoid and 
permits the solenoid plunger to move out. 

The throttle must be opened slightly to allow the 
plunger to move out completely and then returned to 
idle position against the extended solenoid plunger 
before an idle speed adjustment can be made. 

When the ignition is turned off the solenoid plunger 
retracts and the throttle lever comes to rest against the 
low speed idle adjusting screw. 

The solenoid is not strong enough to open the 
throttle when energized, but if the throttle is opened 
slightly to allow the plunger to move out completely 
then the plunger will keep the throttle open at the 
adjusted idle speed. 

(NOTE: Before low idle speed adjustment is made, 
distributor vacuum advance hose must be disconnected 
at the distributor and plugged to eliminate the possi¬ 
bility of advancing the timing and increasing engine rpm. 
Hose must be disconnected at this location to include 
any calibrated leakage in balance of system,) 

Mixture adjustment must be correct before idle 
speed setting can be made. 

1. Disconnect parking brake hose at vacuum release 
cylinder and plug hose. Set parking brake and block 
wheels. Disconnect air leveling compressor hose at air 
cleaner and plug hose. 

2. Remove air cleaner (keep vacuum hoses con¬ 
nected), connect tachometer, start and warm-up engine 
to operating temperature in park. Choke should be fully 
off and throttle completely off the fast idle cam, 

3. Place transmission selector lever in drive, turn air 
conditioning off and disconnect ware to anti-dieseling 
solenoid. Plunger should be retracted and not hold 
throttle open. 

4. Hot idle compensator must be closed when 
adjustment is made. This can be done by pressing 
compensator pin with eraser on end of pencil. Compen¬ 
sator pin is located in the air horn at the front mounting 
screw on the choke side. (697 and 698 A/C cars only) 
Back off low speed idle adjusting screw. 

5. Adjust idle speed screw on carburetor to give 
350-400 rpm, 

6. Reconnect solenoid wire, crack throttle slightly 
to extend plunger fully. Turn solenoid to adjust fore and 
alt position to provide a 600 rpm idle in drive with A/C 

off. 



Fig, 6-91 Fast Idle Adjustment 

7, Tighten lock nut and shut off engine. Remove 
tachometer. 

8. Reconnect all disconnected hoses. Install air 
cleaner. 

78. Fast Idle Adjustment (On Car) 
{Fig. 6-91) 

In the 1971 model a fast idle spark vacuum by-pass 
system is used whereby spark vacuum from the carbu¬ 
retor by-passes the TCS solenoid and advances the 
distributor in park and neutral only. The spark vacuum 
was routed through the neutral safety switch. 

In the 1972 model there is no spark advance during 
fast idle because the vacuum solenoid in series with the 
speed control switch prevents carburet or-spark vacuum 
from reaching the distributor at any time the car speed is 
below 33 ± 2 miles per hour. 

(NOTE: Preceding idle adjustments must be made 
first. Automatic Climate Control should be in “Off 1 
position on cars so equipped.) 

1. Start engine and allow engine and transmission 
to reach operating temperature; choke should be fully 
open. Be sure parking brake is applied. 

2. Shut off engine and remove air cleaner. 

3. Open throttle slightly. Set fast idle cam follower 
on highest step of cam, Fig. 6-91. 

4. Start engine. Choke valve will be open because 
engine is fully warmed up, 

5. Observe idle speed and adjust fast idle screw, Fig. 
6-91, to give 1900-1950 rpm with transmission in 
Neutral. Return engine to normal idle and install air 
cleaner. 

79. Secondary Throttle Closing 
Adjustment (On Car) (Fig. 6-92: 

1. Set low speed idle screw to 400 rpm, as de¬ 
scribed in Note 77, making sure cam follower is not 
resting on fast idle earn and anti-dieseling solenoid is 
disconnected. 
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Fig. 6-92 Secondary Throttle Adjustment 

2. There should be .020 clearance between actu¬ 
ating rod and front of slot in secondary throttle lever as 
shown in Fig. 6-92, when primary throttle middle lever 
is against tang of primary throttle outer lever. 

3. If adjustment is correct, replace air cleaner. 

4. If adjustment is necessary, remove transmission 
downshift switch by removing two screws from the dash- 
pot bracket. 

(NOTE: Secondary throttle opening adjustment 
(Note 90) must be made before attempting this adjust¬ 
ment.) 

5. Disconnect throttle return spring and throttle 
rod or cable at throttle adapter plate. 

6. Remove cross head recess screws holding throttle 
adapter plate to primary throttle outer lever, and remove 
throttle adapter plate. 

7. Bend tang of primary throttle outer lever as 
necessary to adjust. 

8. Attach throttle adapter place to primary throttle 
outer lever. 

9. Connect throttle return spring(s) and throttle 
rod or cable at throttle adapter plate. 

10. Install transmission downshift switch assembly 
and adjust as described in Section 7, Note 5b- 

1 1. Connect anti-dieseling solenoid. 

12. Install air cleaner. 

80. Throttle Cable Adjustment 
(Except Eldorado) 

1. Remove air cleaner. 

2. Check linkage for free movement in all positions, 
and check to see that return spring fully closes the 
throttle. 

3. Remove retainer that holds end of throttle cable 
in relay lever, and remove from relay lever. 

4. On cars equipped with Cruise Control, detach 
Cruise Control clip at throttle lever and remove chain 
from throttle pivot. 

5. While a helper presses accelerator pedal against 



Fig. 6-93 Throttle Rod Adjustment—Except 693 

floor mat, hold carburetor throttle lever in full throttle 
(wide open) position. Make sure choke valve is wide 
open. 

6. Turn throttle cable end in either direction as 
necessary to allow free entry into relay lever, Fig. 6-93. 

7. With accelerator pedal released, reinstall retainer 
on throttle pin on relay lever. 

8. Recheck for fully closed throttle. With accel¬ 
erator pedal pressed again to floor mat, recheck throttle 
for wide open position. 

9. On cars equipped with Cruise Control, install 
Cruise Control linkage and secure with clip. 

81. Throttle Cable Adjustment 
(693 Eldorado) 

L Remove air cleaner. 

2. Check cable linkage for free movement in all 
positions, and check to see that return spring fully closes 
throttle. 

3. Disconnect cable retaining clip at throttle 
adapter plate and remove cable from adapter plate. 

4. While a helper presses accelerator pedal against 
floor mat, hold carburetor throttle lever in full throttle 
(wide open) position. Make sure choke valve is wide 
open. 

5. If cable fitting does not line up exactly with its 
connecting pin on throttle adapter plate, loosen two 
nuts at cable mounting plate on left rear of carburetor, 
and position cable backward or forward to allow exact 
alignment into throttle adapter plate hole, Fig. 6-94. 

6. Tighten cable mounting screws on mounting 
plate. 

7. With accelerator again pressed to floor mat, 
recheck throttle for wide open position. Recheck for 
fully closed throttle. 

8. Replace air cleaner. 
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Fig. 6-94 Throttle Rod Adjustment-693 Only 


82. Anti-Dieseling Solenoid 
(Fig. 6-95) 

a. Removal 

1. Remove air cleaner. 

2. Disconnect solenoid from harness at connector. 

3. Remove locknut securing solenoid to bracket, 
Fig. 6-95, and unscrew solenoid from bracket. 



Fig. 6-95 Adjusting Anti-Dieseling Solenoid 


b. Installation 

1. Install solenoid to bracket by threading through 
bracket from front of engine, Fig. 6-95. 

2. Install locknut on solenoid shaft finger tight. 

3. Adjust solenoid as described in 77b. 

4. Tighten locknut and install air cleaner. 


MAJOR OVERHAUL ADJUSTMENTS 


83. Bench Fast Idle Adjustment 
(Fig. 6-96) 

L With primary throttle valves completely closed 
and cam follower over high step of fast idle cam, turn 
fast idle screw in one and one-half turns after screw 
makes contact on lever, Fig. 6-96. Final adjustment must 
be made on car. 

84. Pump Rod Adjustment (Fig. 6-97) 

1. With slow speed idle adjusting screw backed out 



of contact, throttle valves completely closed and pump 
rod in outer hole of pump lever, measure from top of 
choke valve wall, next to vent stack, to top of pump 
stem with adjustable T-scale. 

2. Dimension should be 11/32". Bend pump lever 
at outer end with an adjustable wrench. Fig. 6-97, to 
adjust. The lever can be bent more easily if a screwdriver 
is used between the lever and casting as a support when 
bending lever. 



Fig. 6-96 Fast Idle Adjustment—Bench 


Fig. 6-97 Accelerator Pump Adjustment 
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Fig. 6-98 Choke Rod Adjustment 

(NOTE: Be sure secondary actuating rod is not 
keeping the primary throttle valves from closing. If the 
primary throttle valves do not completely close, bend 
the secondary closing tang out of position and then 
re-adjust after pump adjustment.) 


85. Choke Rod Adjustment 
(Fig. 6-98) 

1. Bench fast idle adjustment, Note 83, must be 
made before choke rod adjustment is made. 

2. With bench fast idle adjustment made, cam fol¬ 
lower on second step of fast idle cam and against high 
step of cam, rotate the choke valve toward the closed 
position by pushing up on vacuum break lever. 

3. With choke rod at bottom of choke lever slot, 
dimension between lower edge of choke valve and air 
horn should be .090 inch. 

4. Bend choke rod, Fig. 6-98, to adjust. 



86. Air Valve Dashpot Adjustment 
(Fig. 6-99) 

1. Seat the vacuum break diaphragm using outside 
vacuum source. With the vacuum break diaphragm 
seated, there must be clearance of .030 inches between 
the dashpot rod and end of slot in air valve lever. Make 
sure spring loaded diaphragm plunger is fully in and 
seated. 

2. Bend rod at air valve end, Fig. 6-99, to adjust. 

(NOTE: The diaphragm may be seated by attaching 
a 3/16" I.D. rubber hose from the vacuum break unit 
diaphragm nipple, to any available external source 
supplying a vacuum of at least 6" hg. Oral vacuum will 
produce sufficient vacuum to seat the diaphragm.) 

87. Vacuum Break Adjustment 
(Fig. 6-100) 

(NOTE: Use of an external vacuum source (vacuum 
pump, oral vacuum, etc.) is required when adjusting 
vacuum break assemblies.) 

1. Bench fast idle adjustment, Note 83, choke rod 
adjustment. Note 85, and air valve dashpot adjustment, 
Note 86, must be made before this adjustment. 

2. Open throttle valve and set fast idle cam on the 
high step. 

3. Install a rubber band to the vacuum break lever 
and some portion of the air horn near the secondary air 
valve so that the tang of the vacuum break lever will be 
pulled rearward, contacting the vacuum break rod when 
vacuum is applied to the vacuum break unit. 

(NOTE: This procedure is necessary to make 
certain that only the diaphragm link, Fig. 6-100, to 
which the vacuum break rod is attached is in the 
extended position (toward rear of engine) while the 
diaphragm is in the fully seated position when the 
adjustment is being made.) 

4. Disconnect rubber tee from vacuum break unit. 

5. Connect a short (15" - 20") piece of 3/16" I.D. 
rubber hose to the nipple on vacuum break unit. 

6. Apply vacuum from an external source to the 



Fig. 6-99 Air Valve Adjustment 


Fig. 6-100'Vacuum Break Adjustment 
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nipple of the vacuum break unit until the diaphragm is 
seated and the diaphragm link is in the extended 
position. Maintain vacuum to hold in this position by 
damping off the hose. 

7. Dimension between the front wall of the air horn 
and lower edge of choke valve should be .110 inch. All 
play should be taken out of choke valve by lightly 
pressing valve toward its open position. 

(NOTE: Choke rod should be at the bottom of the 
choke lever.) 

8. Bend vacuum break lever tang, Fig. 6-100, to 
adjust. 

88. Unloader Adjustment 
(Fig. 6-101) 

1. With choke valve held toward closed position by 
lifting up on vacuum break lever, open primary throttle 
to wide open position. 

2. With valves in this position, take up linkage slack 
toward open position of valve. Dimension between lower 
edge of choke valve and air horn wall should be .312 
inch. 

3. Bend tang on fast idle adjusting lever. Fig. 6-101, 
to adjust. 

89. Air Valve Adjustments 

a. Opening Clearance 

(NOTE: Fast idle (off car) and choke rod adjust¬ 
ments must be made prior to this adjustment.) 

1. Remove two screws securing lockout guard to air 
horn and remove air valve lockout guard. 

2. With choke valve wide open, apply sufficient 
downward force to the vacuum break lever to move 
choke rod to top of slot in choke lever. 

3. Move air valve slightly in direction of open valve. 

4. Bend upper end of air valve lockout lever tang, 
Fig. 6-102, if necessary, to give an opening of .015 inch 
between lockout tang and front edge of air valve. 



Fig. 6-101 Unloader Adjustment 



Fig. 6-102 Air Valve Lockout Adjustment 

5. Install air valve lockout guard and secure with 
two screws. 

b. Lockout 

1, With the opening clearance adjustments made 
open choke valve to its wide open position by applying 
an opening force to “up” side of choke valve. 

2. Open throttle slightly and set fast idle adjusting 
lever on highest step of fast idle cam. Making sure choke 
rod is in bottom of slot, by applying upward force to 
vacuum break lever, air valve lockout tang should allow 
only 6°-10° of air valve opening. During choke-on 
conditions, (warm-up) the air valve will open only 
6°-10° even if throttle is wide open. This angle is not 
adjustable but is built into the assembly. 

c. Spring Wind-Up 

(NOTE: This adjustment must be made only when 
replacing air valve. During normal overhaul do not 
remove air valve.) 

1. Loosen alien socket head lockscrew, Fig. 6-103, 
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Fig. 6-104 Secondary Throttle Adjustment 

and turn adjusting screw counterclockwise to remove all 
spring tension. 

2. With air valve closed, turn adjusting screw clock¬ 
wise 1/2 turn after torsion spring contacts pin on shaft. 
Holding adjusting screw in this position, tighten lock¬ 
screw. 

90. Secondary Throttle Opening 
Adjustment (Fig. 6-104) 

1. Open primary throttle valves until actuating rod 
contacts tang on secondary throttle lever. With valves in 
this position, bottom of rod should be in center of 
secondary throttle lever slot. 

2. Bend tang on secondary throttle lever, Fig. 
6-104, if necessary to adjust. 

91. Secondary Metering Rod 
Adjustment (Fig. 6-105) 

(NOTE: The metering rod hanger is not adjustable. 



MEASURE FROM CASTING 
SURFACE NEXT TO AIR 
CLEANER STUD HOLE TO 
TOP OF METERING 




BEND HANGER AT 
POINT TO 


Fig. 6-105 Secondary Metering Rod Adjustment 

Hangers are selectively matched to each carburetor and 
letter stamped. Unless the hanger has been damaged no 
change in hanger setting is necessary. If the hanger has 
been damaged, an adjustable hanger (holding kit) must 
be obtained from your servicing Parts Distribution 
Center and adjusted as described in this note.) 

1. To check secondary metering rod adjustment, 
measure from top of metering rod to top of air horn 
casting next to air cleaner stud hole, as shown in Fig. 
6-105. This dimension should be .840 or approximately 
27/32 for all carburetors. 

(NOTE: Be sure to measure metering rod at the 
point where it enters the hanger. Do not use the bent 
portion of the rod for this measurement. Air valve must 
be closed when measurement is taken.) 

2. If adjustment is necessary, bend metering rod 
hanger with pliers at point shown in Fig. 6-105. Make 
sure both rods are adjusted to same dimension. 


SERVICE INFORMATION-FUEL SYSTEM COMPONENTS 


(NOTE: Refer to section 8 of this manual for infor¬ 
mation pertaining to the fuel lines and tank.) 

92. Fuel Filter 

a. Removal 

1. Raise car and clamp or plug the rubber section of 
the inlet hose to prevent siphoning gas from the tank. 

2. Disconnect fuel pump outlet line at fuel pump. 
Use two wrenches, one to hold large nut while discon¬ 
necting the tubing nut with the other wrench. 

3. Using two wrenches again, one to keep from 
twisting and loosening nut welded to pump cover, the 
other wrench to loosen and remove outlet fitting which 
retains the filter. 


4. Remove the filter and discard. Use care when 
removing the nut to avoid damaging the metal gasket. Be 
careful that the spring surrounding and seating the filter 
does not fall out of the pump. 

b. Installation 

1. Position new filter into nut and screw nut into 
pump, Fig. 6-106. Filter should be installed with the 
open end seated inside the nut. The metal gasket may be 
re-used if it is not damaged. 

2. Using two wrenches, tighten outlet fitting to 
pump. 

3. Using two wrenches again, tighten fuel line to 
outlet fitting. Remove clamp from hose. 
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Fig. 6-106 Installing Fuel Filter 


4. Wipe all gasoline that may have spilled and venti¬ 
late area before starting engine, 

5. Start engine and check for leaks; correct leaks as 
necessary. 


93. Fuel Pump 

a. Removal 

1. Raise car, 

2. Disconnect fuel line from tank (fuel pump inlet) 
at fuel pump and plug line. Hold a cloth around pump 
connections to absorb any fuel that leaks out. 

3. Remove vapor return hose from fitting on fuel 
pump and plug hose* 

4. Disconnect fuel-pump-to-carburetor line (fuel 
pump outlet) and position out of way, 

5. Remove mounting screws from upper and lower 
flanges. 

6. Tipping pump upward, pull pump straight out¬ 
ward and remove from car, 

b. Installation 

1. Clean mounting flange and place a new gasket in 
position. Use cement to hold gasket in position, 

2, Position pump on engine and secure with two 
washer head screws. 

3. Connect fuel line from carburetor to outlet 
fitting on pump and tighten securely. 

4, Unplug fuel line from fuel tank, attach line to 
pump inlet and secure with clamp, 

5. Install vapor return hose on fitting in fuel pump 
and secure with clamp, 

6, Lower car and run engine to check for leaks in 
the pump area. 


QUADRAJET CARBURETOR SPECIFICATIONS 

MODEL 4MV 


Throttle Bore 


Air Valve Spring Windup Adjustment 

9/16 turn 

Primary... 

1-3/8” 

Choke Rod Adjustment .. . . . 

.090” 

Secondary , . . ... 

2-1/4” 

(Setting) .. 

Index 

Main Venturi 


Vacuum Break Adjustment ....... 

.140” 

Primary . . . ... * . . 

1.093” ; 

Pump Rod Adjustment (11/32”) . . . 

.344” 

Secondary , . .. 

.625” 

Outer hole capacity 7.0 to 


Tertiary... 

.281” 

10.0 cc per 10 strokes 


Float Level Adjustment 


Unloader Adjustment. 

.310” 

Except Eldorado 1/4” (Approx.) . 

.240” 

Fast Idle Setting - RPM 


Eldorado Only 23/64 . 

.360” 

(A/C off) .. 

1900-1950 

Air Valve Dashpot Adjustment. 

.030” 

Curb Idle - RPM (In drive, 


Air Valve Lockout Adjustment. 

.015” 

A/C off). 

600 

Secondary Metering Rod Hanger 


Low Speed Idle - RPM 


Service Hanger Only .......... 

,840” 

(In drive, A/C off) . 

400 

Secondary Throttle Closing 




Adjustment . ...* . * * 

,020” 
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METERING SPECIFICATIONS 

For Series 

680, 681, 682, 683, 697 and 698 


Primary Side Inch 

Idle Tubes...036 

Channel Restrictions .052 

Auxiliary Well Bleeds .030 

Side Well Bleeds.050 

Top Well Bleeds.055 

Side Idle Bleeds.... .049 

Metering Rods Identification . 43B 

Metering Rods Economy End.043 

Metering Rods Power End . .026 

Metering Jets. 69C 

Idle Mixture Screws. 2 turns 

Accelerating Pump Jets . 0.026” 

Pull Over Enrichment-Discharge .... 0.032 

Secondary Side 

Secondary Well Tubes.036 

Secondary Rods Identification . BC 

Secondary Rod Wide Open 

Throttle Step.041 

Accelerating Well Feed Holes.040 


Accelerating Well Discharge Holes.055 


METERING SPECIFICATIONS 
For 693 Series 


Primary Side Inch 

Idle Tubes ... . ..036 

Channel Restrictions... .055 

Auxiliary Well Bleeds .030 

Side Well Bleeds.050 

Top Well Bleeds. 050 

Side Idle Bleeds . 049 

Metering Rods Identification . 39B 

Metering Rods Economy End.039 

Metering Rods Power End.026 

Metering Jets. 67C 

Idle Mixture Screws .2 turns 

Accelerating Pump Jets . 0.026” 

Pull Over Enrichment—Discharge.032 

Secondary Side 

Secondary Well Tubes...036 

Secondary Rods Identification . CF 

Secondary Rod Wide Open 

Throttle Step ..034 

Accelerating Well Feed Holes ....... .040 


Accelerating Well Discharge Holes.055 


_ FUEL PUMP SPECIFICATIONS 

NOTE: Testing to be done with entire car at room temperature. 


Fuel pressure at idle speed..... 5-1/4 to 6-1/2 psi 

Fuel pump discharge per stroke at cranking speed. 28 cc. Minimum 

Fuel pump discharge in 17 strokes at cranking speed... 1 pint Minimum 


TORQUE SPECIFICATIONS 


Material 

Number 

Application 

Thread 

Size 

Torque 

260-M 

Carburetor to Intake Manifold Screw (Rear) 

5/16-18 

14 ft. lbs. 

260-M 

Carburetor to Intake Manifold Screw (Front) 

5/16-18 

10 ft. lbs. 

280-M 

Fuel Pump to Cylinder Block Screw 

5/16-18 

14 ft. lbs. 


NOTE: Refer to back of manual. Page 16-1, for bolt and nut markings and steel classifications. 
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Fig. 6-107 Special Tools 


Key 

Tool Number 

Name 





A 

B 

C 


J-22646 
J -9789-01 
J-22769 


l/4 ,? Hex-Head Extension Driver 
Universal Gage Set 
Seat Remover 
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EMISSION CONTROL SYSTEMS 


EMISSION CONTROL SYSTEMS 
THEORY OF OPERATION 


All 1972 Cadillac cars are equipped with various 
systems to control the emission of pollutants to the 
atmosphere. A positive crankcase ventilation (P.C.V.) 
system is used to prevent the emission of crankcase 
vapors. The air injection reactor (A.l.R.) system works 
to control the emission of exhaust pollutants. A speed 
control switch is installed to help control exhaust emis¬ 
sions. An evaporative loss control (E.L.C.) system is also 
used to retain the fuel vapors normally lost due to 
evaporation in the fuel system. 

Operating principles and service procedures for these 
systems are contained in this section. 

Crankcase Ventilation System 
(Fig. 6-108) 

The crankcase ventilation system on all 1972 
Cadillac engines is designed to prevent contaminating 
hydrocarbons from escaping to the atmosphere. This is 
accomplished by routing the vapors from the crankcase 
through a vacuum controlled ventilating valve on the 
right rocker arm cover into the intake manifold, where 


they mix with the air-fuel mixture and are burned in the 
combustion process. 

Air is supplied to the crankcase ventilation system 
through a crankcase ventilating breather assembly 
located between the air cleaner and the left rocker arm 
cover. 

The two critical points in this system are the venti¬ 
lator (PCV) valve, which should be changed every 24,000 
miles or 24 months, whichever occurs first, and the 
crankcase ventilating breather, located on the left rocker 
arm cover, which should be cleaned every 6,000 miles or 
four months, whichever occurs first. Other components 
of the system should be inspected, cleaned and/or 
replaced as necessary every 24,000 miles or 24 months, 
whichever occurs first. 

When the engine is operating, air enters the positive 
crankcase ventilation system through the air cleaner and 
breather located on the left rocker arm cover. The 
breather contains the filtering element. The air then 
flows into the left rocker arm cover and into the valve 
lifter compartment, and combines with the blow-by gas, 
and unburned air-fuel mixture. These fumes are drawn 





Fig. 6-108 Positive Crankcase Ventilation System 
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CONNECTOR VALVE SPRING CONNECTOR 



L -. FROM CRANKCASE TO CARBURETOR — 

: ___I 

Fig. 6-109 P.C.V. Valve 

through the right rocker arm cover and ventilation valve 
into the base of the carburetor and intake manifold, 
where they are mixed with the air-fuel mixture and 
burned. 

The ventilator valve, Fig. 6-109, is constructed so 
that it is held closed by spring pressure when the engine 
is not running. This prevents an accumulation of hydro¬ 
carbon laden fumes from collecting in the intake mani¬ 
fold, which could result in hard starting. 

As the engine is started, manifold vacuum pulls the 
valve open against the spring pressure and as long as 


there is engine vacuum, the valve floats, permitting 
crankcase fumes to enter the intake manifold. A baffle 
in the right rocker arm prevents oil from being drawn 
into the intake manifold through the ventilator valve. 

In the event of an engine backfire through the intake 
manifold the ventilator valve shuts, preventing any flow 
through it. This action prevents the ignition of fumes in 
the crankcase. 

During certain engine operations where more blow- 
by is created than the ventilator valve can handle, the 
excess amount is returned to the air cleaner and to the 
carburetor by way of the left rocker arm cover and 
breather assembly and burned in the engine, instead of 
being released into the atmosphere. The breather assem¬ 
bly acts as a separator to keep oil from being drawn into 
the air cleaner during this operation. 

Air Injection Reactor System (A.I.R.) 

The A.I.R. system, Fig. 6-110 and 6-112, is installed 
on all 1972 Cadillac cars. The Cadillac A.I.R. system 
reduces the amount of hydrocarbons and carbon 
monoxide in the exhaust gas by injecting air directly 
into the exhaust port of each cylinder and by controlling 
the temperature of the carburetor intake air. The air 
added to the hot exhaust gases causes further oxidation 
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of the gases before they enter the exhaust pipe. By regu¬ 
lating the inlet air temperature, the carburetor may be 
calibrated to reduce exhaust emissions. 

The A.I.R. system consists of a belt-driven pump 
located with the front accessory group, a formed rubber 
air hose, a metal tubing manifold between the cylinder 
heads, specially designed cylinder heads that incorporate 
air passages to the rear of each exhaust valve and a 
thermae air cleaner assembly. There is a diverter valve 
and silencer on the A.I.R. pump to control pressures 
within the system, and a check valve to protect the hoses 
and pump from hot gases. 

Do not attempt to operate vehicle with drive belt 
disconnected. 

a. Air Pump (Fig. 6-111) 

The belt-driven air pump is located at the lower right 
front of the engine. The pump front mounting bracket is 

attached to the front of the engine. The pump rear 
mounting bracket is attached to the cylinder block. 
Power take-off for the pump is at the crankshaft pulley. 
Pump speed is 1.20 times crankshaft speed. Intake air 
passes through a centrifugal fan at the front of the 
pump, where foreign materials are separated from the air 
by centrifugal force. Air is delivered to the air injection 
manifold by a formed flexible hose of three-quarter inch 
inside diameter fitted to a three-quarter inch exhaust 
tube on the diverter valve at the side of the pump, hoses 
are secured to all fittings by clamps. 

The only serviceable component of this pump is the 
centrifugal fan. Do not assume pump is defective if it 
squeaks when turned by hand. Do not lubricate the 
pump in any way. 

(NOTE: If the engine or underhood compartment is 
to be cleaned with steam or high-pressure detergent, the 
centrifugal filter fan should be masked off to prevent 
liquids from entering the pump.) 

b. Air injection Manifold 

The air injection manifold is held in the cylinder 
heads by clamps. These clamps must be installed cor¬ 
rectly to insure proper sealing. The right hand side clip, 
(generator side) should be installed with the flanges 
pointing towards the cylinder head. The left hand clip 
should be installed with the flange pointing away from 
the cylinder head. Each feeder tube of the manifold is 
sealed by an asbestos and graphite packing gland seal 
which fits on the tube below the flange. 

c. Cylinder Heads 

Each cylinder head contains an air passage inboard 
of the valves with connecting passages at each exhaust 
valve area. The passages lead into the exhaust passages 
directly behind the valves. Main air passages at the front 
of each cylinder head are counter-bored and chamfered 
to provide a seat for the feeder tube packing gland. The 
glands bottom on the chamfered counter-bore shoulders. 

d. Carburetor 

A Quadrajet 4MV carburetor is specially calibrated 
for use on Cadillac cars. The idle mixture screws are 



Fig. 6-111 A.I.R. Pump 


computer adjusted and sealed at the factory to provide 
finer mixture control. 

e. Diverter Valve (Fig. 6-111) 

The diverter valve is attached to the side of the 
pump. It senses manifold vacuum through a three- 
sixteenths inch fitting at the carburetor. During sudden 
deceleration, vacuum increases causes the valve to open, 
allowing air from the air injection pump to pass through 
the valve and silencer to the atmosphere. Approximate 
duration of the valve openings is four seconds. This valve 
also controls pressure within the system by diverting 
excessive pump output to the atmosphere through the 
silencer. 

f. Check Valve 

The air injection manifold is fitted with a screw-on 
check valve near the right cylinder head. This valve has a 
one-way diaphragm which prevents hot exhaust gas from 
backing up into the hose and pump and causing damage. 
This will protect the system in the event of pump belt 
failure, abnormally high exhaust system pressure, or air 
delivery hose ruptures. 

g. Thermae Air Cleaner (Fig. 6-112) 

A thermae air cleaner assembly is installed on all 
1972 Cadillac cars to reduce the amount of carbon 
monoxide in the exhaust gases. This reduction is accom¬ 
plished by regulating the temperature of the air at the air 
cleaner inlet. 

The thermae air cleaner assembly includes a tempera¬ 
ture sensor, vacuum motor, control damper assembly 
and connecting vacuum hoses. The vacuum motor, con¬ 
trolled by the temperature sensor, operates the air 
control damper assembly to control the flow of pre¬ 
heated air (from a heat shield around the exhaust 
manifold) or non-preheated (underhood) air. 

The thermae air cleaner is designed to maintain a 
minimum air temperature of 105°F entering the carbure¬ 
tor. By maintaining this minimum temperature, the 
carburetor can be calibrated to minimize exhaust emis¬ 
sions. 

If the temperature of the air entering the air cleaner, 
(Fig. 6-113), is 85°F. or below, the temperature sensor is 
closed to allow engine vacuum to be directed to the 
vacuum motor closing the damper assembly to outside 
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Fig. 6-112 Controlled Combustion System 




air. With the damper closed, cool air will flow through 
the openings at the ends of the exhaust manifold heat 
shield where it is heated by the exhaust manifold. This 
pre-heated air then flows up through the heat tube to 
the air cleaner. This is the hot air delivery mode. 

As the temperature inside the air cleaner reaches 
approximately 100°F, the sensor valve begins to open 
and bleed off vacuum from the vacuum motor. This 
allows the vacuum motor diaphragm spring to partially 
open the damper, allowing underhood air to be mixed 
with the heated air to keep the intake air temperature at 
approximately 100°F. Under full throttle conditions 
(less than 6-8” H.G.) the vacuum will no longer hold the 
valve open to hot air. Diaphragm spring pressure closes 
the hot air pipe allowing only underhood (“cool”) air to 
enter the carburetor. 

During a “no vacuum or engine off condition”, the 
damper will be positioned to close heat tube. 

Speed Control Switch 
(Fig. 6-114) 

The 1972 Cadillac has a new distributor vacuum 
advance control called the Speed Control Switch, that 
replaces the transmission controlled spark previously 
used on 1971 model cars. This switch controls the spark 
advance at low speeds and is required to obtain the 


desired exhaust emissions. The S.C.S. sensor is mounted 
in the transmission integral with the speedometer driven 
gear on c-cars without track master. On c-cars with track 
master, the S.C.S. sensor is mounted on the frame side 
rail and connected in line with the speedometer cable. 
On Eldorados, with or without track master, the S.C.S. 
sensor installed on the speedometer driven gear in the 
transmission modulator housing. 

The speed control switch is designed to help control 
exhaust emissions by shutting off vacuum to the dis¬ 
tributor vacuum advance unit during speeds from 0 to 
33 ± 2 mph. A vacuum solenoid, mounted near the igni¬ 
tion coil, controls the path of vacuum in response to this 
speed control switch. The speed control switch senses 
the speed and is activated at 33 ± 2 miles per hour. The 
contacts remain closed prior to 33 ± 2 miles per hour 
thus providing a complete circuit from the battery 
through the vacuum solenoid to the speed control switch 
which is grounded. The complete circuit activates the 
vacuum solenoid moving the valve against spring pressure 
eliminating vacuum advance to the distributor, thereby 
reducing exhaust emissions. In this position the advance 
unit is vented to atmosphere through the hose at the rear 
of the carburetor. 

The above action is illustrated in Fig. 6-115, as the 
“no vacuum advance position.” When car speed reaches 
33 ± 2 miles per hour the contacts inside the speed 
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control switch separate, thus breaking the circuit and 
de-energizing the solenoid. With no current available at 
the solenoid, spring pressure forces the valve off of the 
vacuum port. The normal carburetor vacuum signal is 
now available allowing the distributor vacuum advance 
unit to operate normally for best fuel economy. This 
action is illustrated in Fig. 6-115 as the “normal vacuum 
advance position.” When car speed is reduced for any 
reason below 25 mph, the contacts inside the speed con¬ 
trol switch close and return the vacuum solenoid to the 
“no vacuum advance” position. 

It should be noted that the speed control switch 
regulates only carburetor vacuum and does not affect 
operation of the thermal vacuum switch in its manifold 
supply position. 

Evaporative Loss Control System 
(Fig. 6-116) 

A fuel tank evaporation control system is used on all 
1972 Cadillac cars to prevent emission of fuel vapors 
from the vehicle fuel system. This is accomplished by 
venting the fuel tank through a canister containing 
charcoal. When fuel evaporates or, in some cases, as 
liquid fuel is forced into the vents due to thermal expan¬ 
sion or maneuvering of the vehicle, the liquid and vapor 
are separated in the liquid-vapor separator shown just 
ahead of the fuel tank, Fig. 6-116. 

The separator catches the liquid fuel and returns it 
to the tank but allows the vapor to pass through into a 
line connected to the canister mounted on the rear of 
the radiator cradle. The canister adsorbs fuel vapors into 
a bed of activated charcoal and retains them until the 
canister is purged or cleared by air drawn through the 
line to the engine air cleaner. The adsorbing occurs when 



Fig. 6-114 Speed Control Switch W/TM, Exc. Eldorado 

the vehicle is parked and purging or cleaning the char¬ 
coal bed occurs when the engine is operated. 

The only service normally required for the E.L.C. 
system is to replace the filter located in the bottom of 
the canister each 12 months or 12,000 miles. More fre¬ 
quent replacement of the element may be necessary if 
the vehicle is frequently driven in dusty areas. 

CAUTION: The hoses used in this system are 
specially manufactured and if replacement be¬ 
comes necessary it is important to use only hose 
marked “EVAP” on the hose. 


DIAGNOSIS OF EMISSION CONTROL SYSTEMS 

A.I.R. PUMP DIAGNOSIS CHART 


CONDITION 

CAUSE 

CORRECTION 

Excessive Belt Noise 

Loose belt. 

Tighten belt. 


Seized pump. 

Replace pump. 

Excessive Pump 

Noise, Chirping, 
Rumbling or 
Knocking 

Leak in hose. 

Loose hose. 

Hose touching other engine parts. 

Locate source of leak and correct. 

Reassemble and replace or tighten hose clamp. 
Adjust hose position. 


Diverter valve failure. 

Replace valve. 


Check valve failure. 

Replace valve. 


Pump mounting fasteners loose. 

Retorque all mounting screws. 


Centrifugal fan damaged. 

Replace centrifugal fan. 


Pump failure. 

Replace pump. 
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DIAGNOSIS OF EMISSION CONTROL SYSTEMS 
A.I.R. PUMP DIAGNOSIS CHART (Cont’d.) 


CONDITION 

CAUSE 

CORRECTION 

No air supply. 

Loose belt. 

Leak in hose. 

Leak at hose fitting. 

Diverter valve failure. 

Check valve failure. 

Pump failure. 

Tighten belt. 

Locate source of leak and correct. 

Reassembly and replace or tighten hose clamps. 

Replace valve. 

Replace valve. 

Replace pump. 


CRANKCASE VENTILATOR VALVE DIAGNOSIS CHART 


CONDITION 

POSSIBLE CAUSE 

Slow, unstable idle, rolling, frequent stalling, breather 

Valve completely plugged, or stuck in backfire (engine 

backflow. 

off) position. 

Engine operation OK, but breather backflow at heavy 

Valve stuck in idle position. 

throttle. 


Rough, fast idle. Engine stalls. No backflow. 

Valve stuck in intermediate position. 


(NOTE: If the valve is inoperative, it should be 
replaced.) 


94. Testing Thermae Air Cleaner 

1. Check heat tube and vacuum hoses for condition 
and secure connections. Repair or replace as required 
before further testing. 

2. With engine off, remove air cleaner cover and 
tape Thermometer, J-5421, to air cleaner base next to 
sensor. 

3. Allow a short time for thermometer reading to 
stabilize. Read thermometer and proceed on following 
basis: If temperature is below 80°F, continue with step 

4. If temperature is above 80°F, remove air cleaner and 
allow it to cool to approximately 75°F. 

4. Install a vacuum gage in the vacuum line between 
sensor and vacuum motor. 

5. Check position of control damper by looking in 
end of snorkel. Damper should be open. 

6. Install cover on air cleaner without wingnut and 
start engine. 

7. If ambient temperature is above 85°F, proceed 
to step 10. 

8. If ambient temperature is below 85°F, observe 
position of damper in snorkel. When damper begins to 
move toward the open (outside air) position, im¬ 
mediately remove air cleaner cover and record tempera¬ 
ture and vacuum readings. 


9. Replace air cleaner cover and continue watching 
damper. 

10. If ambient temperature has risen above 85°F, it 
is only necessary to make sure damper is completely 
open by 105°F. When damper moves to full open posi¬ 
tion, again remove air cleaner cover and record tempera¬ 
ture and vacuum readings. 

11. Compare readings obtained in steps 8 and 10 
with following chart: 


Damper 

Temperature 

Vacuum 

Reading 

Position 

Reading, °F 

in Hg. 

Starts to Open 

85° 

Full 

Full Open 

105° 

5”-9” 


12. Replacement of thermae air cleaner components 
should be based on following information. 

a. If temperature is within specifications, thermae 
air cleaner is functioning properly. 

b. If temperature is out of specification, but 
vacuum is correct, replace sensor as described in Note 
103. 
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c. If damper does not open at correct temperature, 
proceed to Step 13. 

13. With engine at idle speed, disconnect damper 
assembly vacuum hose at sensor unit. Damper door 
should move to open (outside air) position. If damper 
does not open, check linkage for a binding condition. 

14. Reconnect damper assembly vacuum hose with 
engine at idle speed. With vacuum gage reading of at 
least 9 in. Hg. (connect to manifold vacuum fitting if 
sensor is open) damper door should close snorkel passage 
(hot air position). If damper does not close, there is a 
vacuum leak in the vacuum motor diaphragm. Replace 
vacuum motor as described in Note 104. 

95. Speed Controlled Switch System 

Testing the speed controlled switch system should be 
accomplished under actual driving conditions as follows: 

1. Disconnect the double connector at the vacuum 
solenoid and insert a test light between the connector 
leads. Test light leads must be long enough to allow the 
lamp to be located outside the engine compartment. 

2. Tape the test lamp to the fender, cowl or some 
other visible area and close hood. 

3. Drive the car and observe the test light for the 
following conditions: 

a. Lamp should go out at 33 ± 2 miles per hour. 

b. Lamp should come on again as vehicle speed 
descends below 25 miles per hour. 


4. If test lamp does not operate as described in step 
3, connect a jumper wire between the 18R wire and 
ground. 

5. If light comes on, replace switch and repeat step 
3. If the light does not come on, the circuit is open 
ahead of the solenoid. 

6. To test operation of the vacuum solenoid, pro¬ 
ceed as follows: 

a. Connect a jumper wire between one of the 
solenoid terminals and ground. 

b. Momentarily touch a juniper wire from the bat¬ 
tery positive terminal to the other solenoid terminal. 

c. A “click” should be heard or solenoid operation 
felt each time the jumper is connected. 

7. If the solenoid fails to operate as described in 
step 6, replace solenoid. 

(NOTE: The preceding evaluations may be done in 
the shop with a rear wheel drive model car on the 
hoist if proper safety precautions are taken.) 


WARNING: ON-THE-HOIST EVALUATION 
SHOULD NEVER BE ATTEMPTED ON THE 
ELDORADO. WORKING NEAR ROTATING 
WHEELS COULD CAUSE INJURY OR VEHICLE 
DAMAGE. 


SERVICE INFORMATION 


96. Crankcase Ventilating Breather 
Assembly (Fig. 6-108) 

a. Removal 

1. Pull breather assembly from grommet on side of 
air cleaner. 

2. Remove breather from grommet on left rocker 
arm cover. 

b. Installation 

1. Insert breather into grommet in left rocker arm 
cover. 

2. Insert breather assembly into grommet in air 
cleaner. 

97. Positive Crankcase Ventilator 
Valve Replacement (Fig. 6-109) 

a. Removal 

1. Disconnect valve from rubber elbow on right 
rocker arm cover. 

2. Release hose clamp and hose from ventilator 
valve grommet. 

b. Installation 

1. Place a small amount of silicone on both ends of 
new ventilator valve. 

2. Install new valve with smaller end into hose. 

3. Secure hose to valve with clamp. 


4. Install larger end of ventilator valve to right 
rocker arm cover grommet. 

98. A.I.R. System Check Valve 

a. Removal 

1. Release clamp and disconnect air hose from 
check valve. 

2. Unscrew check valve from manifold fitting. 

b. Installation 

1. Screw check valve onto manifold fitting. 

2. Position air hose on check valve and secure with 
clamp. 

99. A.I.R. System Silencer 
(Fig. 6-111) 

The silencer is staked to the diverter valve and can¬ 
not be removed. If a damaged silencer is encountered, 
the diverter valve and silencer assembly must be 
replaced. 

100. A.I.R. System Diverter Valve 
and Silencer Assembly 
(Fig. 6-111) 

a. Removal 

1. Disconnect vacuum hose from diverter valve. 
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2. Release clamp and remove air hose from fitting 
on diverter valve. 

3. Remove two screws securing diverter valve and 
silencer assembly to pump and remove diverter valve 
assembly. 

4. Remove gasket material from diverter valve and 
pump flanges. 

b. Installation 

1. Position new gasket on pump flange. 

2. Position diverter valve on pump flange and 
secure with two screws. 

3. Connect air hose to diverter valve fitting and 
secure with clamp. 

4. Connect vacuum hose to fitting on diverter valve. 

101. A.I.R. System Centrifugal 
Filter Fan (Fig. 6-111) 

The centrifugal filter fan should not be cleaned, 
either with compressed air or solvents. 

CAUTION: Centrifugal fan should not he re¬ 
moved from pump unless it is damaged , as removal 
procedures will destroy impeller . 


3. Disconnect vacuum line from fitting on diverter 
valve. 

4. Remove three screws securing pulley to pump 
and remove pulley and belt, 

5. Remove mounting bolt at top of air pump. 

6. Remove adjusting bolt from bottom rear of 
pump and remove pump and diverter valve as an 
assembly. 

b. Installation 

1. Lift pump up through space between lower 
radiator hose and oil filter. Rotate pump so that diverter 
valve passes over oil filter. 

2. Position pump against mounting bracket and 
loosely install upper screw. 

3. Loosely install adjusting bolt at lower rear of 
pump. 

4. Install pulley and drive belt. Adjust drive belt as 
described in Note lOd. 

5. Tighten both mounting and adjusting screws to 
25 foot-pounds. 

6. Connect air hose to larger fitting of diverter valve 
and secure with clamp. 

7. Install vacuum hose to small fitting on diverter 
valve. 


a. Removal 

1. Remove pump drive belt. 

2. Remove three screws and remove pump pulley, 
Fig. 6-113. 

3. Break remaining portion of centrifugal fan off 
pump hub, being careful that fragments do not enter air 
intake hole. 

b. Installation 

1. Position new centrifugal fan on pump hub. 

2. Position pump pulley against centrifugal fan. 

3. Install three pulley screws and tighten equally to 
60 inch-pounds. This will press centrifugal fan onto 
pump hub. Do not drive centrifugal fan on with ham¬ 
mer. 

(NOTE: The slight amount of interference with the 
housing bore is normal. After a new fan has been in¬ 
stalled, it may squeal upon initial operation or until its 
O.D. sealing lip has worn in. This may require a short 
period of pump operation at various engine speeds.) 

4. Install pump drive belt. 

5. Adjust drive belt tension as described in Note 
lOd. 

102. A.I.R. Pump 

Servicing of this pump should be limited to replace¬ 
ment of the entire pump. Do not open pump for any 
reason. Do not clamp it in a vise or use a hammer or pry 
bar on the pump housing. If pry bar is used during belt 
tensioning, pry as close to rear of pump cover as 
possible. 

a. Removal 

1. Raise car and place on jack stands. 

2. Remove air hose from diverter valve. 


103. Thermae Temperature Sensor 


a. Removal 

1. Detach hose between sensor and manifold fitting 
and remove air cleaner from engine. 

2. Remove hose between sensor and vacuum motor, 
Fig. 6-117. 

3. Pry retainer away from sensor vacuum fittings 
and remove retainer. 

4. Note position of sensor and remove sensor with 
gasket from position in air cleaner. 


b. Installation 


1. Install gasket on sensor and install sensor to air 
cleaner in original position, Fig. 6-118. 

2. Press retainer on vacuum connections. 



Fig. 6-117 Thermae Air Cleaner Sensor Hoses 
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Fig. 6*118 Positioning Thermae Air Cleaner Sensor 

3. Connect vacuum hose between sensor and 
vacuum motor. Install vacuum hose to remaining fitting. 

4. Install air cleaner, making sure heat tube engages 
heat shroud on exhaust manifold. 

5. Connect vacuum hose between sensor and mani¬ 
fold fitting. 

104. Thermae Vacuum Motor 

a. Removal 

1. Disconnect hose between sensor and manifold 
fitting and remove air cleaner from engine. 

2. Disconnect vacuum hose between motor and 
sensor. 

3. Drill a 1/16" hole in the center of each spot weld 
holding vacuum motor to snorkel. Enlarge hole as neces¬ 
sary to remove retainer. 

4. Remove retainer and lift motor slightly off air 
cleaner. 

5. Twist motor to one side to disengage link from 
valve and remove motor. 

b. Installation 

1. Install link in valve and position motor on air 
cleaner snorkel. 

2. Position retainer strap over motor and secure 
with two sheet metal screws. 

3. Check operation of valve to see that screws do 
not interfere. 

4. Connect vacuum hose between motor and sen¬ 
sor. Install vacuum hose on remaining fitting. 

5. Install air cleaner, making sure heat tube engages 
heat shroud on exhaust manifold. 

6. Connect vacuum hose between sensor and mani¬ 
fold fitting. 

105. Exhaust Manifold Heat Shield 

To replace the manifold heat shield, refer to Note 
118. 


106. Speed Control Switch Sensor 
(Except Track Master and 693) 
(Fig. 6-114) 

a. Removal 

1. Disconnect wire connector at switch. 

2. Disconnect speedometer cable at switch. 

3. Remove one bolt and retainer securing switch to 
transmission. 

4. Remove switch by pulling out. 

5. Remove speedometer drive gear from switch. 

b. Installation 

1. Install speedometer drive gear on switch. 

(NOTE: See chart below for proper identification 
of speedometer gear.) 

2. Install switch in transmission. 

3. Install retainer and bolt securing switch to 
transmission. 

4. Install speedometer cable to switch. 

5. Install wire connector at switch. 


Series 

Speed 

Switch 

Gear 

Code 

Teeth 

681,692.693.698 

1600391 

Blue 

38 

697 

1600392 

Black 

40 

681,692,683 
with optional axle 

1600392 

Yellow 

41 


107. Speed Control Switch Sensor 
(With Track Master— 

Except 693) (Fig. 6-119) 

a. Removal 

1. Disconnect wire connector at switch. 

2. Remove screw securing ground wire to frame. 

3. Disconnect speedometer cable from both ends of 
switch. 

4. Remove screw from bracket securing switch and 
remove switch. 

5. Remove screw securing bracket to frame and 
remove bracket. 

b. Installation 

1. Install bracket to frame and secure with screws. 

2. Install switch and secure to bracket with screw. 

3. Connect speedometer cables to both ends. 

4. Install ground wire and secure to frame with 
screw. 

5. Connect wire connector at switch. 

(NOTE: See chart above for proper identification 
of speedometer gear.) 

108. Speed Control Switch Sensor 
(693 Only) 

a. Removal 

1. Disconnect wire connector at switch. 
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Fig. 6-119 Speed Control Switch W/TM Exc. Eldorado 



EMISSION CONTROL SYSTEMS 


6-97 


2. Disconnect speedometer cable at switch. 

3. Remove speed control switch. 


b. Installation 

1. Install speed control switch. 

2. Connect speedometer cable to switch. 

3. Connect wire connector at switch. 

109. E.L.C. System Vapor Canister 

a. Removal 

1. Remove two hoses from top of canister. Canister 
is located on back of radiator cradle just to the lett ot 
the radiator. 

2. Remove one screw holding canister strap type 
bracket to radiator cradle. 

3. Remove strap and cannister from position on 
cradle. 




POLYURETHANE 

FILTER 


CHARCOAL CANISTER 
(BOTTOM VIEW) 








b. Installation 

1. Position canister on bracket behind radiator 
cradle with two fittings on top facing towards engine. 

2. Secure strap around canister with one screw. 

3. Connect two hoses to top of canister; large hose 
to air cleaner, small hose to tank. 


110. E.L.C. System Vapor Canister 
Filter (Fig. 6-120) 

a. Removal 

1. Remove canister from position on radiator cradle 
as described in Note 109a. 

2. Remove cover from bottom of canister by pull¬ 
ing to disengage clips. 

3. Remove polyurethane element by squeezing out 
from under retainer bar, Fig. 6-120. 

b. Installation 

1. Squeeze element under retainer bar and position 
evenly around entire bottom of canister. Tuck edges 
under lip of canister. 

2. Install bottom cover by snapping in place. 

3. Install canister in position on radiator cradle as 
described in Note 109b. 


Fig. 6-120 Removing Canister Filter 

111. E.L.C. System Liquid-Vapor 
Separator 

a. Removal 

1. Working under car, remove four hoses from 
nipples on separator, Fig. 6-116. Use a rag to catch 
spilled fuel. 

2. Remove rear seat cushion and rear seat back. 
Refer to Section 15 of the 1972 Body Service Manual. 

3. Remove cardboard panel separating passenger 
compartment from trunk compartment. 

4. Remove four screws (two vertical; two hori¬ 
zontal) securing separator to body floor pan and remove 
liquid vapor separator. 

b. Installation 

1. Seal area of separator that passes through floor 
pan and position separator in installed position. 

2. Secure separator to floor pan with four screws 
(two vertical; two horizontal). 

3. Install cardboard panel, seat back and seat 
cushion. Refer to Section 15 of the 1972 Body Service 
Manual. 

4. Working under car, install four hoses to separator 
as shown in Fig. 6-116 and secure with clamps. Fuel 
tank vent hoses are the three nipples grouped together 
while line to canister is single separate nipple. 
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GENERAL DESCRIPTION 


The engine in all 1972 Cadillac cars is of the over¬ 
head valve 90°, V-8 design. On all cars except Eldorado, 
the cylinder bore diameter is 4.300 inches and the piston 
stroke is 4.060 inches, providing a piston displacement 
of 472 cubic inches. The engine has a compression ratio 
of 8.5:1. A three-quarter view of the engine and trans¬ 
mission used in these cars is shown in Fig. 6-121. 

The Eldorado engine, Fig. 6-122 has a cylinder bore 
of 4.300 inches and a stroke of 4.304 inches to provide a 
piston displacement of 500 cubic inches. The Eldorado 
500 has a compression ratio of 8.5:1. 

Design Features 

The cast iron cylinder block is designed with two 
90° cylinder banks having four cylinder bores in each 
bank. 

Cylinder numbering is by cylinder arrangement. The 
right front cylinder is number one, and the left front is 
number two. Cylinders on the right bank have odd num¬ 
bers (1, 3, 5, and 7) and those on the left bank have even 
numbers (2, 4, 6, and 8). 

The firing order is 1-5-6-3-4-2-7-8. 

The crankshaft is designed to provide a 4.060 or 
4.304 inch stroke. The cast nodular iron crankshaft has 
two and one-half inch diameter connecting rod journals 
and incorporates five three and one-quarter inch 


diameter main hearing journals with shell-type inserts of 
steel-backed aluminum and steel-backed babbitt con¬ 
struction. End thrust of the crankshaft is taken by the 
center main bearing. Six counterweights are integral with 
the crankshaft. A harmonic balancer is secured by four 
screws to a flanged hub pressed on the front end of the 
crankshaft. 

Connecting rods for pistons of opposite cylinders are 
carried side by side on the same crankpin. Shell type 
connecting rod bearings are steel-backed aluminum. 

The cast aluminum pistons use two compression 
rings and one oil ring. To provide a non-scuffing surface 
when the engine is new, the pistons are tin-plated. A 
trough on the top of each piston increases the turbu¬ 
lence of the fuel mixture in the combustion chamber for 
more complete burning. 

Piston pins are press-fitted into the connecting rods. 
Broached grooves in each piston pin bore direct oil from 
the cylinder wall to the piston pin to provide adequate 
lubrication. 

The camshaft is supported by five steel-backed 
babbitt bearings. It is driven by the crankshaft through a 
timing chain at the front of the engine. Both the crank¬ 
shaft and camshaft sprockets have locating marks to pro¬ 
vide correct valve timing when the timing chain is 
installed. Wide camshaft lobe design assures minimum 
lobe wear. 



Fig. 6-121 472 Cubic Inch Cadillac Engine 
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A drive gear, cast as an integral part of the camshaft, 
meshes with the driven gear on the distributor drive 
shaft, Fig. 6-123. The distributor drive shaft rotates in a 
clockwise direction when viewed from above. This shaft 
also drives the oil pump. 

Hydraulic valve lifters are used to maintain zero 
operating clearance throughout the valve train. This 
arrangement assures quiet operation and eliminates the 
need for valve tappet adjustments. The lifters operate in 
guide holes bored in the cylinder block. The valve lifter 
plunger and lifter body are selectively fitted in matched 
pairs. The push rods ride in cups in the lifters and extend 
up through openings in the cylinder heads to the rocker 
arms. The valve operating mechanism is illustrated in 
Figs. 6-124 and 6-128. 

A full How type oil filter is attached to the oil pump 
housing. The filter assembly incorporates a throw away 
type filter element and a spring loaded by-pass valve 
integral with the pump assembly, to assure that the 
engine oil supply is not interrupted if the element should 
become clogged. 

Oil capacity of the engine crankcase on all series cars 
except the Eldorado is four quarts; five quarts should be 
added if the filter is changed. 

Oil capacity of the Eldorado crankcase is five quarts; 
six quarts should be added if the filter is changed. 


Engine Lubricating System 

The oil pump is mounted on the right side near the 
front of the engine, Fig. 6-125. Oil enters the pump 
through a screened intake pick-up pipe, and is pumped 
through the oil filter, through an angular passage in the 
cylinder block into the right longitudinal header, Fig. 
6-125, and crosses over to the left longitudinal header 
through intersecting vertical passages above the No. 2 
camshaft bearing. 

The oil continues up the left longitudinal header to 
the oil pressure signal switch. 

Main bearings No. 2, 3, and 4 are lubricated by oil 
from the right longitudinal header through holes drilled 
in the block. Main bearings No. 1 and 5 are lubricated in 
the same manner by oil from the left longitudinal 
header. The camshaft bearings are lubricated by oil from 
the corresponding main bearings through holes drilled in 
the block. Oil from each main bearing also lubricates 
adjacent connecting rod bearings through holes drilled in 
the crankshaft. (See Fig. 6-125.) 

The longitudinal headers feed the hydraulic valve 
lifters through drilled passages, (Fig. No. 6-127). The oil 
then flows, under pressure, into the lifters and up 
through the hollow push rods to the rocker arms. The 
amount of oil is controlled by a small metering disk in 



Fig. 6-122 500 Cubic Inch Eldorado Engine 
















6-100 


ENGINE MECHANICAL 


the valve lifter. 

The oil comes through a small feed hole in the 
rocker arm and flows onto the arm, lubricating the 
rocker arm pivot points as well as the push rod tip and 

the valve tip. 

Oil drains from the cylinder heads into the valve 
lifter compartment and returns to the crankcase through 
a hole on the bottom of the compartment. 

Information pertaining to the Crankcase Ventilation 
System is given in the Emission Control Section. 


112. Engine Removal and 

Installation—Except Eldorado 

a. Removal 

1. Disconnect negative battery cable. 

2. Remove hood as described in Section 11, Note 2. 

3. Remove carburetor air cleaner and heat shroud. 

4. Drain radiator. 

5. Remove upper radiator hose bracket at cradle. 

6. Remove six screws securing radiator cover if so 
equipped. 

7. Remove radiator cover. 

8. Remove fan as described in Note 8a. 



Fig. 6-123 Engine Longitudinal Section 
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9. Remove upper radiator hose from thermostat 
housing. 

10. Disconnect throttle and Cruise Control linkage at 
carburetor and position out of way. 

11. Partially remove power steering pump by per¬ 
forming steps 2 through 6 of Note 7a in Section 9. 

12. Partially remove air conditioning compressor as 
described in Section 1, Note 9a. 

13. Disconnect wires at following locations: coolant 
temperature sender connector (green wire near coil); 
ignition coil (+ terminal); downshift switch; S.C.S. sole¬ 
noid; anti-dieseling solenoid; engine temperature switch. 

14. Bend back clips on left rocker arm cover and 
position wiring harness out of way. 

15. Remove vacuum hoses from rear of carburetor 
and hose from tee at rear of intake manifold. Remove 
purge hose at canister. 

16. Disconnect wires at the following locations: 


generator; heater turn-on switch; oil pressure switch. 

17. Repeat Step 14 for right. 

18. Remove hot water valve hose from fitting in rear 
of right hand cylinder head. 

19. Loosen generator and remove belt. 

20. Loosen A.I.R. pump and remove belt. 

21. Remove two nuts securing tie strut to wheel 
house and loosen one nut securing tic to cowl. Position 
tie strut out of way. 

22. Repeat step 21 for opposite side. 

23. Remove two upper transmission to engine 
screws. Right hand screw secures transmission dipstick 
tube and modulator line to engine. 

24. Raise car on hoist. 

25. Remove starter motor as described in Note 28a. 

26. Remove two nuts at each exhaust manifold and 
remove exhaust pipe from manifold. Brace exhaust 
system so that it is not supported by the hangers. 



Fig. 6-124 Engine Transverse Section 
























6-102 


ENGINE MECHANICAL 


27. Remove two nuts and washers securing Iront 
engine mounts to frame crossmember. 

28. Disconnect and plug fuel line and vapor return 
line (A/C cars only) at fuel pump. 

29. Remove lower radiator hose at water pump. 

30. Remove four screws securing flywheel inspection 
cover to transmission and remove inspection cover. 

31. Remove three screws securing flywheel to con¬ 
verter. Install a 1962 crankshaft balancer bolt and 
washer in end of crankshaft and rotate engine with 
breaker bar and socket for access to screws. 

32. Remove four screws securing transmission to 
engine. 

33. Lower car. 

34. Move right hand lifting bracket to a position 
where it straddles the intake passage lor #1 cylinder. 

35. Place a lifting chain in lifting brackets and con¬ 
nect chain fall to lifting chain. 

36. Support transmission with floor jack. 

37. Raise engine slowly and pull forward to dis¬ 
engage transmission. 

38. Raise engine and remove from car. 

b. Installation 

1. Raise transmission as high as possible. 

2. Lower engine in chassis on an angle that matches 
position of transmission. Install two top bolts securing 
engine to transmission. 

(NOTE: During this operation use care not to dam¬ 


age any items in the engine compartment (e.g. trans¬ 
mission dipstick tube, throttle linkage, etc.) Some 
twisting and maneuvering of the engine is sometimes 
required.) 

3. Release the floor jack’s support of the trans¬ 
mission. 

4. Lower the engine completely, seating the left 
hand mount first and then the right. 

5. Remove lifting equipment. 

6. Raise car on hoist. 

7. Install four remaining screws securing engine to 
transmission. Torque screws to 35 foot-pounds. 

8. Install three screws securing flywheel to con¬ 
verter. Torque screws to 30 foot-pounds. 

9. Position flywheel inspection cover to trans¬ 
mission and secure with four screws. 

10. Install starter motor as described in Note 28b. 

11. Raise exhaust pipes into position and secure to 
manifolds with two nuts. 

12. Install nuts with washers to engine mount studs. 
Torque nuts to 52 foot-pounds. 

13. Install lower radiator hose to water pump. 

14. Install fuel and vapor return hoses to fuel pump, 

15. Lower car. 

16. Install fan as described in Note 8b. 

17. Install compressor as described in Section 1, 
Note 9b, on cars equipped with A/C. 

18. Install hot water valve hose to fitting at rear of 
right cylinder head. 
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Fig. 6-125 Engine Lubricating System 
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19. Position tie struts to wheelhouse and secure with 
two nuts at each side. Retighten bolts at cowl. 

20. Install power steering pump as described in steps 
1 through 5 of Note 7a, Section 9. 

21. Remove upper right transmission to engine screw 
and fasten transmission dipstick tube and vacuum modu¬ 
lator lines with this screw. 

22. Make electrical connections at the following 
locations: engine temperature switch; anti-dieseling sole¬ 
noid; S.C.S. solenoid; downshift switch; ignition coil (+ 
terminal); coolant temperature sender connector (green 
wire near coil); generator; heater turn-on switch; oil pres¬ 
sure switch. 

23. Route wiring harness along both rocker arm 
covers and bend tabs closed to hold against cover. 

24. Install power brake vacuum hose, S.C.S. vacuum 
hose and transmission vacuum modulator hose to rear of 
carburetor. 

25. Install any drive belts that were removed. 

26. Tension all belts as described in Note 10. 

27. Connect throttle linkage at carburetor. 

28. Check throttle linkage for proper operation. 

29. Connect upper radiator hose to thermostat 
housing. 

30. Position radiator cover and secure with six 
screws. 


31. Install upper radiator hose bracket to cradle and 
secure with one screw. 

32. Close drain cock and refill cooling system. 

33. Install hose from carburetor purge port to vapor 
canister. 

34. Check engine oil and adjust to proper level. 

35. Visually inspect engine compartment and con¬ 
nect any items missed. 

36. Connect battery cable. 

37. Install air cleaner and hoses. 

38. Start engine and check for leaks. 

39. Shut off engine and install hood as described in 
Section 11, Note 2. 

113. Engine Removal and 

Installation—Eldorado Only 

a. Removal 

1. Remove hood. 

(NOTE: This operation may be performed by 
either one or two men. The operation is simplified by 
constructing four hood hinge to retainer bolts with the 
heads cut off. Use two at each side and install them in 
the hood hinge bolt holes as the regular bolts are 
removed. This will serve to locate the hood during 



Fig. 6-126 Engine Partially disassembled 
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removal and installation.) 

The one-man operation involves supporting the front 
of the hood with a fan belt wrapped through the hood 
bracing and hooked to a chainfall. 

2. Open radiator petcock and raise rear of car to 
facilitate draining. 

3. Remove carburetor air cleaner, vacuum hoses 
and hot air duct. 

4. Remove upper radiator hose at thermostat hous¬ 
ing and remove bracket at cradle. 

5. Remove radiator cover - six screws. 

6. Remove fan blade assembly* 

(NOTE: This operation may be simplified by 
loosening the generator and rotating the Ian to put+each 
screw at the top in turn. Refer to Note 8.) 

7. Disconnect battery negative cable, generator 
wires, right hand spark plug wires, heater turn-on switch 
and position harness out of way. Route spark plug wires 
away from top of compressor. 

8. Disconnect water control valve hose at rear ot 
block. Disconnect starter motor wiring harness at multi¬ 
ple connector, 

9. Remove power steering pump (do not disconnect 
hoses) and position out of way. Remove all drive belts. 
(Lower power steering pump bolt is most easily removed 
with 9/16" flex socket, about 9" of extension, and small 
3/8" drive ratchet. Position pump with hoses attached 
near evaporator canister.) 

10. Remove A/C compressor mounts (four screws, 
one nut) and move compressor to top of battery. 

11. Disconnect throttle and Cruise Control linkage at 
carburetor and bracket. Position cables out of way. 

12. Disconnect wires on left hand branch of engine 
harness (coil, compressor, downshift switch, etc.) and 
position out of way. 

13. Disconnect vacuum lines at S.C.S. solenoid and 
rear of carburetor and position out of way. 

14. Remove left hand exhaust manifold flange nuts. 

15. Remove transmission cooler line bracket screw 
and filler pipe nut from exhaust manifold. 

16. Change right hand engine lift hook to position 
over No. I intake port. 

17. Raise car on hoist. 

(NOTE: A twin post hoist is preferred for this 
operation.) 

18. Remove bolt securing final drive to motor 
mount. 

(NOTE: It is preferable to remove this bolt now. 
However, if it will not come out, defer the removal until 
step 34.) 

19. Disconnect fuel pump lines and plug. 

20. Remove front engine mount nuts. 

21. Remove lower radiator hose. 

(NOTE: Drain hose and position out of way on 
bottom of car. Hose clamp is likely to be crushed during 
installation if not repositioned.) 

22. Remove right hand exhaust manifold flange nuts. 

23. Remove starter motor. Do not disconnect wiring 


from terminals. 

24. Remove flywheel inspection cover. 

(NOTE: It is possible to perform step 25 without 
removing this cover, however, removal of the three 
accessible bolts is necessary so the cover may be moved 
to reach converter screws. One cover screw is very diffi¬ 
cult to reach.) 

25. Remove flywheel-to-converter screws. 

(NOTE: Use a 1962 Harmonic Balancer screw - 
#147 0868 and washer - #147 0867 to turn crankshaft.) 

26. Remove two lower transmission-to-block screws. 

27. Remove right hand output shaft screws. 

(NOTE: This is easily done by one man if a long 
breaker bar is used. Hold tire with one hand and loosen 
screw with bar. When all screws are loose, use a small 
3/8" drive ratchet with about 18" of extension.) 

28. Remove two output shaft bracket to block 
screws and one screw securing bracket to final drive. 

29. Loosen right hand shock absorber lower mount¬ 
ing nut and move shock outward on stud. 

30. Move drive axle as far back as possible and 
remove output shaft. 

31. Lower car. 

32. Remove four screws securing transmission to 
block. Two at top and two at left hand side of engine. 

33. Install lifting chain and chain fall. 

34. Place floor jack with a soft (wood) face under 
transmission pan for support. 

(NOTE: If final drive through bolt was not previ¬ 
ously removed, remove now by applying tension to both 
engine and transmission in the correct proportions. This 
is a trial and error method.) 

35. Remove engine. 

b. Installation 

1. Install engine. 

(NOTE: Use of longer transmission to engine screws 
will simplify engine locating. Install these bolts in the 
top two holes. Use of a long screwdriver or pry bar will 
provide pressure at appropriate points.) 

2. Install final drive through bolt, 

(NOTE: Installation of the bolt will require some 
adjustment of the tension on both chain fall and floor 
jack but must be performed now while the pieces are 
free to move.) 

3. Install four transmission to engine screws, two at 
top and two at left hand side of engine. 

4. Remove chain fall jack and blocks. 

5. Raise car. 

6. Install two remaining transmission to engine 
screws. 

7. Install converter to flywheel screws and remove 
harmonic balancer screw and washer. 

8. Secure inspection cover with three screws. 

9. Install starter motor. 

10. Install output shaft and tighten lower shock 
mount nut. 
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11. Install right hand exhaust pipe flange nuts. 

12. Install front engine mount nuts. 

13. Connect fuel lines. 

14. Install lower radiator hose. 

15. Lower car. 

16. Install fan blade assembly and belts as described 
in Note 8. 

17. Install transmission cooler line bracket and dip¬ 
stick tube bracket. 

18. Install throttle and Cruise Control linkage. 

19. Install left hand exhaust pipe flange nuts. 

20. Install power steering pump. 

(NOTE: Lower power steering pump bolt is most 
easily installed with a 9/16" flexible socket, about 9" of 
extension, and small 3/8" drive ratchet.) 

21. Install A/C compressor. 

22. Connect heater hose to cylinder head. 

23. Connect remaining wires and vacuum hoses. 

24. Install upper radiator hose. 

25. Install radiator cover. 

(NOTE: Weld nuts are used on these screws and are 
very fragile. Be sure screws are correctly started before 
tightening to avoid damaging weld nuts.) 

26. Refill coolant. 

27. Tension generator and power steering belts. 

28. Install battery cable and air cleaner. 

29. Install hood and align. 

30. Start engine and check for leaks. 

114. Engine and Transmission 

Support Mount (Except 693) 

Three engine supports are used. The front support 
mountings are located on each side of the cylinder block 
and the rear support mounting is beneath the trans¬ 
mission extension housing. 

The front support mountings are seated at an angle 
directly on the main front cross member of the frame 
and secured by studs. The rear support mounting at the 
transmission extension housing rests on a supporting 
cross member which is secured to the frame. All engines 
support mountings have rubber cushions to absorb vibra¬ 
tions and road shock. 

It is important, when attaching the engine mountings 
to engine, transmission and frame, that the nuts and 
screws be tightened to the proper torque as follows: 

Nut — Front Support Mount to Cylinder Block - 21 
Foot-Pounds 

Nut — Rear Engine Support Cross Member to Frame 
- 20 Foot-Pounds 

Screw — Rear Support Mount to Rear Support Cross 
Member - 45 Foot-Pounds 

Screw — Rear Support Mount to Transmission - 50 
Foot-Pounds 

Stud — Front Support Mount to Frame - 52 
Foot-Pounds 

Check at all three engine support mounting locations 
to be sure that no metal-to-metal contact can occur. 


a. Front Engine Mount Removal 

1. Raise car on hoist. 

2. Remove two through bolts from mount to be 
replaced (left or right). 

3. If left hand (driver’s side) mount is being 
replaced, remove nut and washer from both mounts. 

4. If right hand (passenger side— mount is being 
replaced, remove nut and washer from left hand mount 
and loosen right hand nut until no threads are visible on 
stud. 

5. Support car with stands at each front frame 
horn. 

6. Apply pressure (hoist, jack, etc.) to oil pan. 
Apply pressure over entire bottom of sump with no con¬ 
centration of pressure due to bumps or knobs on lift. 

7. Raise engine until mount may be removed. 

CAUTION: Amount engine may be raised is 

limited due to clearance between fan and shroud. 

Use caution when raising engine to avoid damage 

to these components. 

b. Front Engine Mount Installation 

1. Position mount in place between cylinder block 
and frame. 

2. Lower engine until through bolts may be 
installed through mount. 

3. Continue lowering engine until it is in driving 
position. 

4. Torque through bolt nuts to 21 ft. lbs, 

5. Install nut and washer on mount stud and torque 
nut(s) to 52 ft. lbs. 

6. Remove stands and lower car from hoist. 

c. Transmission Mount Removal 

1. Raise car on hoist. 

2. Remove two mount to transmission extension 
housing bolts. 

3. Remove two nuts, washers and bolts securing 
crossmember to frame on each side. 

(NOTE: It may be necessary to pry floor pan up 
for clearance to remove bolts.) 

4. Remove parking brake cable from bracket on 
cross member. 

5. Position transmission support under extension 
housing or oil pan. 

6. Remove cross member by raising transmission or 
lowering vehicle. 

7. Remove two nuts and bolts and remove rear 
mount from position in cross member. 

d. Transmission Mount Installation 

1. Install rear mount to cross member with weld 
nuts up and secure with two nuts and bolts. 

2. Install cross member and secure with two nuts, 
washers and bolts at each side. 

(NOTE: Bolts should face down with nuts on 
bottom.) 

3. Install two bolts securing mount to transmission 
extension housing. 

4. Install brake cable in bracket at cross member. 

5. Remove transmission support, 

6. Lower car. 
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115. Engine and Transmission 
Mounts (693 Only) 

Three engine supports are used to mount the engine 
on Eldorado models. The front support mounting is 
located behind and below the engine front cover assem¬ 
bly, and the two rear mountings are on the right and left 
of the transmission. 

The front mount is seated on the main front cross 
bar (Fig. 2-4) of the frame and is secured by studs. The 
rear support mountings are actually transmission support 
mountings. The engine is bolted with six bolts to the 
transmission. 

These engine and transmission support mountings 
have rubber cushions to absorb vibration and road 
shock. 

It is important, when attaching the engine mountings 
to engine, transmission and frame that the proper 
torques be used. 

Nut Front mounting support bracket to crankcase 
bolt-21 foot-pounds 

Nut — Engine Front support cushion to frame stud - 
35 foot-pounds 

Nut — Engine front support cushion to engine mount¬ 
ing bracket bolt - 57 foor-pounds 
Bolt _ Engine rear support assembly to bracket - 50 
foot-pounds 

Bolt — Engine rear support cushion to bracket - 46 
foot-pounds 

Bolt — Engine rear support cushion to frame - R.H. side 

- 52 foot-pounds 

Nut — Engine rear support cushion to frame - L.H. side 

- 52 foot-pounds 

Check at all three engine support mounting locations 
to be sure that no metal-to-metal contact can occur. 

(NOTE: inter-iock must face forward on both 
engine rear support cushions.) 

a. Front Engine Mount Removal 

1. Remove fan as described in Note 8a. 

2. Raise car. 

3. Remove two nuts securing engine mount to 
frame cross member. 

4. Position a stand under the crankshaft pulley and 
lower car until mount studs are disengaged from frame. 

CAUTION: Transmission cooler lines and fuel 
lines must receive special handling to avoid 
damage . 

5. Remove two bolts securing mount to mount 
adapter and remove engine mount. 

b. Front Engine Mount Installation 

1. Position mount in location on frame cross mem¬ 
ber. 

2. Install two bolts securing engine mount to 
mount adapters. Torque bolts to 57 foot-pounds. 

3. Position mount to frame by raising car. 

CAUTION: Transmission cooler lines and fuel 


lines must receive special handling to avoid 
damage. 

4. Install two nuts securing engine mount to frame 
cross member. Torque nuts to 35 foot-pounds. 

5. Lower car. 

6. Install fan as described in Note 8b. 

c. Rear Engine Mount Removal 

1. Raise car. 

2. If left hand mount is to be removed, proceed 
with step 3; if right band mount is to be removed, pro¬ 
ceed to step 7. When replacing both mounts, remove and 
install one mount before removing other mount. Both 
mounts should not be removed at once. 

3. Remove two screws with lock washers securing 
left hand mount to support plate. 

4. Remove one nut securing left hand mount to 
cross member. 

5. Support transmission oil pan near center of pan 
and lower car slightly; enough to remove mount. 

6. Install left hand mount as described in part d. 

7. Remove two screws with lock washers securing 
right hand mount to support plate. 

8. Remove one screw with lock and flat washers 
securing right hand mount to cross member. 

9. Support transmission oil pan near right hand 
edge of pan and lower car slightly; enough to remove 
mount. 

d. Rear Engine Mount Installation 

1. Position rear engine mount in location on cross 
member. Make sure tab on mount is in position to 
engage hole in cross member. Install mount support 
plate on top of rubber mount. 

2. Reposition mount near support plate and loosely 
install two screws with lock washers securing mount to 
support plate. 

3. Raise car so that mount tab engages hole in cross 
member. Stud on left band mount must fit in hole of 
cross member. 

4. Secure mount to cross member at left hand side 
with nut or at right hand side with screw, lock and flat 
washers. 

5. Torque two top side (mount-to-support) screws 
to 46 foot-pounds. 

6. Torque lower nut or screw (mount-to-cross mem¬ 
ber) to 52 foot-pounds. 

7. Remove stand and lower car. 

116. Intake Manifold 

a. Removal 

1. Disconnect negative battery cable. 

2. Remove carburetor air cleaner, heat tube and 
crankcase ventilating breather. 

3. Disconnect carburetor and Cruise Control link¬ 
age at throttle adapter plate. 

4. Disconnect wires from primary terminals of coil, 
and remove connector from S.C.S. solenoid. 

5. Remove coil wire at coil tower and remove distri¬ 
butor cap and secondary ignition wires. 

6. Disconnect single connector near ignition coil; 
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green wire to temperature sender. 

7. Disconnect two orange wires from downshift 
switch. Disconnect anti-dieseling solenoid. 

8. Remove ignition coil, anti-dieseling solenoid and 

S.C.S. solenoid with bracket from manifold. 

9. Disconnect power brake vacuum hose and 
vacuum modulator hose from rear of carburetor. 

10. Disconnect double connector from compressor 
clutch on cars equipped with air conditioning. 

1 1. Disconnect air conditioning system vacuum hose 
from rear of manifold. 

12. Remove fuel line between fuel pump and 
carburetor. 

13. Disconnect distributor vacuum advance hoses at 
carburetor and position out of way. 

14. On cars equipped with air conditioning, partially 
remove compressor as described in Section 1, Note 9a. 

15. Disconnect PCV valve from right rocker arm 
cover. 

16. Remove twelve screws securing manifold to 
cylinder heads and remove manifold. 

17. Remove sheet metal manifold shield and gasket. 

18. Remove rubber front and rear manifold to cylin¬ 
der block gasket. 

b. Installation 

1. Place rubber seals over rails at front and rear of 
cylinder block. Tabs on gasket should be positioned in 
holes in rails and beveled ends of gasket tucked into slot 
at mating of head and rail. 

2. Cement sheet metal gasket and shield on engine. 
Holes in gasket should engage dowel pins on cylinder 
heads. 

3. Carefully position manifold on cylinder heads by 
lowering straight down. Secure manifold with twelve 
screws. Tighten to 30 foot-pounds. 

4. Connect P.C.V. valve to right rocker arm cover. 

5. On cars equipped with air conditioning, install 
compressor as described in Section 1, Note 9b. 

6. Connect distributor vacuum advance hoses to 
carburetor. 

7. Install ignition wires on spark plugs and install 
distributor cap. 

8. Install fuel line between fuel pump and 
carburetor. 

9. Connect power brake vacuum hose to fitting on 
rear of carburetor. 

10. Connect vacuum modulator line to fitting at rear 
of carburetor. 

11. On cars equipped with air conditioning, connect 
black and black/white wires to compressor clutch. 

12. Connect single connector near coil; green wire to 
temperature sender. 

13. Install coil, anti-dieseling solenoid and S.C.S. 
solenoid with bracket to manifold. 

14. Connect primary wires to coil terminals and con¬ 
nect high tension lead to coil tower. 

15. Install orange/black and orange/white wires to 
downshift switch. Connect anti-dieseling solenoid to wir¬ 
ing harness. 

16. Connect Cruise Control and throttle linkage at 
throttle adapter plate. 

17. Install carburetor air cleaner making sure heat 


tube engages heat shield on exhaust manifold. 

18. Install Automatic Level Control, A.I.F. and 
Evaporative Loss Control hoses to air cleaner. 

19. Check routing of all hoses around carburetor to 
make sure they do not interfere with the proper opera¬ 
tion of the throttle linkage. 

20. Connect negative battery cable. 

21. Start engine and inspect for leaks. 

117. Exhaust Manifold—Right or Left 

a. Removal 

1. If working on left manifold, remove carburetor 
air cleaner and heat duct. Remove nuts from #2 and #8 
cylinder (#2 and #6 on Eldorado only) manifold studs 
and remove heat shroud from around manifold. (Re¬ 
move dipstick tube on Eldorado.) 

2. Remove two nuts securing header pipe to 
exhaust manifold at side being worked on. 

3. Remove eight screws securing exhaust manifold 
to cylinder head. 

4. Remove exhaust manifol from position in engine 
compartment. 

b. Installation 

1. Lubricate cylinder head mounting surfaces of the 
exhaust manifold with a thin coat of a moly-based lubri¬ 
cant (graphite). 

2. Position manifold in location on cylinder head. 

3. If working on left manifold, install screw/stud in 
front attaching hold of #2 cylinder and rear attaching 
hole of #8 cylinder (front hole of #2 and #6 on 
Eldorado only). Install six remaining screws. Torque all 
screws to 35 foot-pounds. 

4. It working on right manifold, install eight screws 
securing exhaust manifold to cylinder head. Torque 
screws to 35 foot-pounds. 

5. It working on left manifold, position heat shroud 
to exhaust manifold and secure with two nuts. (Install 
dipstick tube on Eldorado). 

6. Move exhaust pipe into position at manifold and 
secure with two nuts. 

7. If working on left manifold, install carburetor air 
cleaner making sure heat duct engages heat shroud on 
manifold. 

11 8. Rocker Arm Covers 

a. Removal 

1. If working on left side, remove air cleaner, heat 
duct and crankcase ventilating breather. Remove ignition 
primary wiring harness from clips. 

2. If working on right side, remove PCV valve and 
elbow from cover. Remove generator wiring harness 
from clips. 

3. Remove spark plug cable, clips from studs (Fig. 
6-1 27) and position out of way. 

4. Remove seven screws and two screw studs hold¬ 
ing cover to head and remove cover. 

b. Installation 

1. Using a new gasket, position cover on cylinder 
head and secure with nine screws. Screw/studs should be 
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Fig. 6-127 Spark Plug Wire Clips 

installed in locations shown in Fig. 6-127. Tighten 
screws to 30 in. lbs. 

2. Position spark plug cable clips on studs. Fig. 
6-127. 

3. If working on right side, install PCV valve and 
elbow. Reposition generator wiring harness under clips. 

4. If working on left side, install crankcase venti¬ 
lating breather and air cleaner, making sure heat duct 
engages heat shroud on exhaust manifold. Reposition 
ignition primary wiring harness under clips. 

119. Valve Lifters—Noisy Operation 

Noisy operation of valve lifters may be due to: 

a. Incorrect Oil Level in Crankcase 

Oil level should never be above, nor more than a 
quart below “Full” mark on indicator. If level is too 
high, foaming may result, if too low, air may enter pump 
inlet. In either case, noisy valve action may result. 

b. Improper Oil Pressure 

If valve action is noisy after the oil is hot, it may be 
due to low oil pressure. 

Low pressure usually results from an external leak in 
the engine lubrication system, a stuck or improperly 
operating oil pressure relief valve, scored parts, worn 
bearings, worn oil pump gears, clogged oil intake strainer 
screen assembly, or poor operation of oil pump. 

c. Rusty or Varnished Valve Stems or 
Valve Guides 

This condition may be associated with short trip 
operation, poor quality engine oil, or failure to change 
oil regularly. 

d. Weak Valve Lifter Springs 

These can cause noisy valve operation by causing 
sluggish plunger movements in the cylinder. To check 
these springs, disassemble plunger assembly, clean 
thoroughly and reassemble. Check pressure to compress 


spring with lifter dry. 

If pressure required to compress spring 1 1/32 inch is 
less than 6-1/4 pounds, the assembly should be replaced. 

e. Dirty, Worn, or Scored Valve Lifter Parts 

A recurring tap or clock synchronized with valve 
action, indicates trouble in a single lifter assembly, 
which should be disassembled and checked for: 

1. Dirt or foreign particles, which can be removed 
after disassembly by wiping with a soft cloth and wash¬ 
ing in kerosene. 

2. Varnish or heavy sludge material, which can be 
removed by the use of a proper solvent. 

(NOTE: The engine oil pan should always be re¬ 
moved and cleaned when dirt has been responsible for 
sticking lifters. The oil passages from the header to the 
lifter bores should also be cleaned thoroughly by blow¬ 
ing out with kerosene and air.) 

3. Pitting and scoring of surfaces, which may result 
from gritty particles, excessive wear, poor grade oil, or 
damage during installation. This condition requires 
replacement of the complete unit. 

4. Incorrect clearance between cylinder and 
plunger, usually caused by mismating of parts. These 
parts are selectively fitted in manufacturing and are not 
interchangeable. 

f. Lifters That Do Not Turn In Their Bores 

Scoring, surface flaking, cupping or excessive wear 
on the bottom of the lifter may prevent the lifters from 
turning in their bores. 

g. Other Causes 

Excessive wear on either end of rocker arm or at 
rocker arm support; worn valve stems or push rods; worn 
camshaft lobes; air in suction side of oil pump system. 


120. Valve Lifter Leak-Down 
Rate Checking 

The Valve Lifter Leak-Down Rate Tester, J-3074, is 
used to obtain a comparison of leak-down rates of 
hydraulic valve lifters without removing them from the 
engine. With this tool, a feeler gage of a given thickness 
is placed between the rocker arm and the valve stem, 
causing valve spring pressure to force oil out of the lifter. 

A spring, attached to the tool and compressed 
against the valve spring retainer, ejects the feeler gage 
when the lifter has leaked down enough to allow the 
valve to seat. By observing the length of time required 
by each lifter to leak-down the thickness of the feeler 
gage, a faulty lifter or lifters can be easily located. 

Use the following procedure: 

1. Operate engine to allow lifters to till with oil. 

2. Turn off engine. Remove distributor cap and 
rotate crankshaft so that rotor is at No. 1 firing position. 

3. Remove carburetor air cleaner. 

4. Disconnect negative battery cable. 

5. Disconnect spark plug wires at plugs and remove 
wiring from tabs on rocker arm covers, but leave wiring 
connected. 
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Fig. 6-128 Valve Lifter Mechanism 
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Fig. 6-129 Checking Valve Lifter Leak Down Rate 

6. Remove rocker arm covers as described in Note 
118a. 

7. Check each lifter listed in following table as 
shown in Fig. 6-129. 

Rotor at No. 1 firing position. 

Check: 



Fig. 6-130 Removing Valve Lifters 


121. Valve Lifter 


1 Intake 

2 Intake 
5 Intake 

7 Intake 

8 Intake 


1 Exhaust 
3 Exhaust 

5 Exhaust 

6 Exhaust 
8 Exhaust 


8. Insert feeler gage of tool between valve stem and 
rocker arm and at the same time, compress tool 
“popout” spring to its stock against valve spring retainer, 
Fig. 6-129. 

(NOTE: Install tool as quickly as possible to elimi¬ 
nate any unnecessary lifter leak-down.) 

9. Note interval of time during which tool is held 
in place by valve spring pressure. The noisy lifter or 
lifters will have the shortest leak-down time. 

10. Connect negative battery cable, install distribu¬ 
tor cap, connect spark plug wires, and operate engine to 
allow lifters again to fill up with oil. 

11. Turn off engine, remove distributor cap and 
rotate crankshaft so that rotor is at No. 4 fiting position. 
Disconnect spark plug wires and negative battery cable. 

12. Check each lifter listed in the following table: 


a. Removal 

1. Remove intake manifold as described in Note 
116a. 

2. Remove rocker arm covers as described in Note 
118a. 

3. Remove screws securing rocker arm supports to 
cylinder heads. 

4. Remove rocker arm assemblies. Store rocker arm 
assemblies so that they can be reinstalled in same 
location. 

5. Remove push rods. Store push rods with rocker 
arm assemblies. 

6. Using a small screwdriver, or pointed tool, 
remove lifters from engine. Keep them in order so they 
can be re-installed in same bores from which they were 
removed. Use Valve Lifter Remover, J-3049, to remove 
any lifters that are stuck, rotating lifter back and forth 
while lifting, Fig. 6-130. 


b. Installation 


Rotor at No. 4 firing position. 

Check: 

3 Intake 2 Exhaust 

4 Intake 4 Exhaust 

6 Intake 7 Exhaust 

13. Install rocker arm covers as described in Note 
118b. 

14. Install distributor cap. 

15. Install carburetor air cleaner. 

16. Connect negative battery cable. 

17. Operate engine to obtain operating temperature 
and re-torque rocker arm cover screws to 30 inch- 
pounds. 


1. Apply a small amount of rear axle lubricant to 
foot of each lifter. 

2. Install valve lifters in same bores from which 
they were removed. 

3. Install push rods through openings in cylinder 
heads. Bottoms of push rods must be seated in hydraulic 
valve lifter cups. 

4. Install rocker arm assemblies on cylinder heads 
securing with screws. Tighten screws to 60 foot-pounds. 

5. Position new rocker arm cover gaskets on cylin¬ 
der heads. 

6. Install rocker arm covers as described in Note 
118b. 

7. Install intake manifold as described in Note 
116b. 
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122. Valve Lifter Disassembly 
and Assembly 

a. Disassembly 

(NOTE: Valve plungers and bodies arc matched in 
pairs and are not interchangeable with one another. In 
order to fit property, they must be reassembled to their 
original matching pairs*) 

1. Press down on center of valve lifter push rod 

cup. 

2. Using a pointed tool, remove lock ring from 
groove while holding cup down. 

3. Invert lifter and slide out push rod cup, metering 
disk, plunger, ball, small spring, ball retainer and spring. 

If plunger is stuck in lifter body, place lifter, push 
rod end down, in Valve Lifter Plunger Remover, J-4160, 
Fig. 6-131. Holding tool firmly in hand with thumb over 
lifter body, strike tool sharply on block of wood or 
wooden bench until plunger falls out of body. 

b. Assembly 

1. Place ball on its seat in lower end of plunger 
while holding plunger upside down. Place small spring on 
ball. 

2. Position ball retainer over small spring and ball 
and snap into recess in plunger. 

3. Place spring over ball retainer. 

4. Lower lifter body over plunger assembly on an 
angle to seat spring. 

5. Turn assembly right side up and fill plunger with 
clean engine oil. 

6. Jiggle ball with small piece of wire until oil 
drains out of plunger into body and trapped air is re¬ 
leased from body. 

7. Refill plunger with oil, place oil metering disc 



Fig. 6-131 Removing Stuck Plunger From Body 


and push rod cup on plunger, and position lock ring over 
cup. 

8. Press lock ring into groove with Valve Lifter 
Lock Ring Installer, J-2730, Fig. 6-132. 

123. Valve Spring Replacement 

a. Removal 

1. Remove carburetor air cleaner. 

2. Remove rocker arm cover as described in Note 
118a. 

3. Remove rocker arm assembly from cylinder 
head. 

4. Remove rocker arm supports. 

5. Remove push rods. 

6. Remove spark plug. 

7. Connect air hose to Adapter i-22794 and supply 
air to cylinder. 

8. Install rocker arm support screws. 

9. Pass Valve Spring Compressor, J-22765-I, over 
rocker arm stand screw. Fig. 6-133. 

10. Compress valve spring and remove locks from 
valve stem. 

(NOTE: A sharp blow on a socket placed on top of 
the retainer will help break loose any stuck locks.) 

11. Lift out nylon shedder spring retainer and spring. 
Fig. 6-134. 

12. Clean gasket material off cylinder head and 
rocker arm cover. 

b. Installation 

1. Install valve spring nylon shedder and retainer, 
Fig. 6-134. 

2. Using Valve Spring Compressor, 3-22765-1, com¬ 
press valve spring and install locks. Fig. 6-133. 

3. Bleed air out of cylinder and remove air hose and 
Adapter, J-22794. 

4. Install spark plug. 



Fig. 6-132 Lock Ring Installation 
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Fig. 6-133 Compressing Valve Spring 


5. Remove rocker arm support screw. 

6. Install push rods. 

7. Position rocker arm on rocker arm supports, Fig. 
6*135. 

8. Position retainer on rocker arm supports. 

9. Position rocker arm assembly on cylinder head 
and secure with screws. Tighten screws to 60 foot¬ 
pounds. 

10. Position new rocker arm cover gasket on cover. 

11. Install rocker arm cover as described in Note 
118b. 

12. Install carburetor air cleaner, making sure heat 
duct engages heat shroud on exhaust manifold. 

13. Run engine and check for oil leaks. 



Fig. 6-134 Valve Spring Retainer 



Fig. 6-135 Rocker Arms Disassembled 


124. Cylinder Head 

a. Removal 

1. Drain cooling system. 

2. Remove intake and exhaust manifolds as 
described in Notes 116 and I 17 respectively. 

3. Remove rocker arm covers as described in Note 
118a. 

4. Disconnect electrical and ground connections 
from cylinder head. 

5. Remove generator as described in Note 61a if 
working on right cylinder head, or partially remove 
power steering pump as described in Section 9, Note 7a, 
if working on left cylinder head. 

6. Perform Steps 3, 4 and 5 of Note 121a. 

7. Install two 7/16-14 x 6” screws, to be used as 
lifting handles, in two of the rocker arm support screw 
holes. 

8. Remove ten cylinder head screws and lift head 
from block. 

9. Carefully remove all gasket material from mating 
surface of cylinder head and cylinder block and cylinder 
head and rocker arm cover mating surfaces. 

b. Installation (Fig. 6-136) 

1. Use extreme caution to insure that all mating 
surfaces of cylinder head and cylinder block are clean. 

2. Position cylinder head gasket over dowels on 
cylinder block. 

3. Position cylinder head on cylinder block. 

4. Install ten cylinder head screws finger tight in 
locations as indicated in Fig. 6-136. 


Bolt Location 

Length 

A (Bolt) 

B (Bolt) 

C (Bolt) 

D (Bolt/stud) 

4.36" (Medium) 

4.77" (Long) 

3.02" (Short) 

4.77" (Long) 
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Fig. 6-136 Cylinder Head Screws 

5. Tighten cylinder head screws to 155 foot-pounds 
starting from center of cylinder head and working 
toward both ends. 

6. Remove two 7/16-14" x 6" screws used for lift¬ 
ing handles. 

7. Install push rods through openings in cylinder 
head. Bottom of push rod must be seated in hydraulic 
valve lifter cup. 

8. Position rocker arm assemblies on cylinder heads 
and secure with screws. Tighten screws to 60 foot¬ 
pounds, Fig. 6-136. 

9. Install rocker arm cover as described in Note 
118b. 

10. Install exhaust and intake manifolds as described 
in Notes 1 16 and 11 7 respectively. 

11. Install generator as described in Note 61b if 
working on right cylinder head, or power steering pump 
as described in Section 9, Note 7b if working on left 
cylinder head. 

12. Connect high temperature warning wiring con¬ 
nector to sending unit at rear of left cylinder head. 

13. Refill cooling system. 

14. Operate engine to normal operating temperature 
and re-torque rocker arm cover screws. Check for 
coolant and oil leaks. 

125. Valve (Intake or Exhaust) 

a. Removal 

1. Remove cylinder heads as described in Note 
124a. 

2. Set cylinder head on clean work bench. Position 
cylinder head on intake manifold surface. 

3. Position valve spring compressor over valve, Fig. 
6-137 and compress valve spring. 

4. Remove valve locks. 

5. Slowly release tension on valve spring 
compressor and remove compressor. 

6. Remove valve spring retainer, spring and oil 
shedder from cylinder head. Discard oil shedder. 

7. Remove valve from cylinder head. 



Fig. 6-137 Removing Valve 


8. Repeat steps 3 through 7 for remaining valves to 
be serviced. 

b. Installation 

1. Position valve into cylinder head. 

2. Position new valve spring retainer and new valve 
spring oil shedder on valve stem. 

3. Engage valve and retainer with valve spring com¬ 
pressor, Fig. 6-137 and compress valve spring. 

4. Install valve locks on valve stems. 

5. Slowly release tension on valve spring com¬ 
pressor and remove valve spring compressor. 

6. Repeat steps 1 through 5 for remainder of valves 
to be installed. 

7. Install cylinder head on engine as described in 
Note 124b. 

126. Valve and Seat Reconditioning 

Valve reconditioning is normally required less fre¬ 
quently in engines having hydraulic valve lifters. When 
this work is done, the close limits given in the engine 
specifications, Page 6-126 thru 6-127 must be main¬ 
tained. 

Check valve stem to guide clearance using a hole gage 
and an outside micrometer. Measure valve guide inside 
diameter with hole gage, crossways to engine, at both 
top and bottom of guide, measuring gage each time with 
micrometer. A standard size valve guide is .343" in 
diameter. 

Measure valve stem diameter with micrometer and 
subtract from greater of two guide measurements to 
obtain maximum clearance. If clearance is greater than 
.005 inch, guide should be reamed to oversize to prevent 
excessive oil consumption and improper seating of 
valves. 

An alternate method of checking valve stem to guide 
clearance, if a hole gage is not available, is by using a 
1/16 inch wide strip of .005 inch brass shim stock on a 
“no-go” basis. 

Bend end of shim and hang in end of valve guide, 
with tip extending towards push rod side of head. Shim 
should not extend more than 1/4 inch into guide. If 
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valve stein will enter guide, clearance is excessive and 
guide should be reamed to oversize. 

Service valves are available in standard (.343”) and 
+.003”, +.006”, + .013” sizes. If clearance is found to be 
excessive as described above, guide should be reamed to 
the next oversize using the appropriate reamer, and a 
valve having a corresponding oversize stem should be 
installed. 

The following tools are recommended for the 
reaming operation: 


Size 

Tool Number 


+.003” (.346”) 

J-5830-1 


+.006” (.349”) 1 

J-5830-6 


+.013” (.356”) 

J-5 830-7 


Valves with a .003” oversize diameter and .003” 
oversize valve guides are installed at the factory on some 
engines. Engines so fitted will be marked by a “3" 
stamped on the cylinder head gasket surface in line with 
the oversize valve. 

All oversize service valves will be so marked on the 
valve head so that they may be easily identified when 
part numbers are not available. 

When an oversize valve is installed, be sure to stamp 
the oversize marking on the cylinder head gasket surface, 
as explained above, for future reference. 

Check concentricity of all valve seats. This should be 
within .004 inch total, as measured with dial indicator 
and a solid, slightly tapered pilot which has a slight bind 
in the valve guide when installed. 

CA UTION: A pilot of the correct size must be 
used. Do not attempt to drive pilot into guide . 
Pilots with adjustable diameters to fit various sized 
guides are not recommended. 

Grind valve seats to within .002 inch indicator read¬ 
ing when new valves are being installed, or if concen¬ 
tricity, seat width, or full contact of valves is not as 
specified. 

Check seat width and location on valve to insure 
proper heat dissipation and prevent build up of carbon 
on seats. Condition valve seat to a width of 3/64 to 1/16 
inch. This seat width will insure good idle stability. 

Valve seats should be cut on a 45 angle so that the 
seat is 1/16 inch smaller in diameter than the valve head. 
Fig. 6-138, to allow heat to escape and to provide max¬ 
imum life for newly ground valves. The diameter of the 
seat can be checked by placing valve in position and then 
rotating to get a contact pattern with the seat. 

New valves have a face angle of 44° to provide a line 
contact between the head of the valve and the valve seat 
in the cylinder head, which assures good seating of the 
valve and less chance of burning the valve head due to 
exhaust gas leakage. When reconditioning valves, always 
grind valve face angle to 44°» 

Service valves should not have more than 1/64 inch 
wide contact with valve seats (due to 1° difference in 
angle) and should not be ground as they are ready to use 
just as you receive them. Grinding of valves by hand 



Fig. 6-138 Valve Seat Grinding 

with grinding compound or lapping to seat them is not 
recommended. Use only precision equipment for valve 
and seat reconditioning, and follow equipment manufac¬ 
turer's instructions. 


127. Engine Oil Pan 

a. Removal 

1. On 693 cars drain oil, remove engine from vehi¬ 
cle chassis as described in Note 113a and proceed with 
steps 9 and 10. 

2. Disconnect negative battery cable. 

3. Drain engine oil. 

4. Remove exhaust “Y” pipe at exhaust manifold 
as described in Section 8, Note 1 la. 

5. Remove starter motor as described in Note 

6. Remove two idler arm support mounting screws 
and lockwashers from frame side member, and lower 
support. 

7. Disconnect pitman arm at center link, using 
Puller, J-8990, and lower steering linkage. 

8. Remove transmission lower cover. 

9. Remove nuts and cap screws that hold oil pan to 
cylinder block and remove oil pan. 

10. Remove side gaskets and rubber front and rear 
seals from oil pan, and discard. 

b. Installation 

1. Cement new gasket to both sides of oil pan, with 
gasket cement lining up holes in gaskets with holes in oil 
pan flange. 

2. Thoroughly clean front and rear seal surfaces of 
oil pan, and install new oil pan front and rear seals by 
pulling locating tangs on seals through locating holes in 
seal flange. Make sure seals are firmly positioned on 
flange surfaces with ends of each seal properly located in 
cut-out notches in side gaskets. 

3. Seal all four corner notch openings with a coat¬ 
ing of gasket cement. 

4. Clean out notches in block where ends of oil pan 
rear seal fit. Fill this rectangular cavity with Transmis¬ 
sion Cooler Hose Cement. 

(NOTE: This cement will be easier to apply if the 
tube has been stored in a cool location to prevent the 
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contents from becoming too thin.) 

5. Position oil pan on bottom surface of cylinder 
block and install cap screws and nuts tightening to 10 
foot-pounds. 

6. On 693 cars install engine as described in Note 
1 13b and proceed with step 12. 

7. Install transmission lower cover and secure with 
four cap screws. Tighten screws to 20 foot-pounds. 

8. Connect pitman arm to center link. 

9. Secure idler arm support mount to frame with 
two attaching screws and lockwashers. Tighten screws to 
35 foot-pounds. 

10. Secure starter motor to cylinder block as 
described in Note 28b. 

1 I. Install exhaust “Y” pipe as described in Section 
8, Note 11b. 

12. Add four quarts engine oil to crankcase. Use five 
quarts on Eldorado. Check oil dipstick for proper oil 
level. 

13. Connect negative battery cable. 

14. Run engine and check for leaks at all con¬ 
nections. 

128. Oil Pump Servicing 

a. Removal 

1. Raise car. 

2. Remove oil filter. 

3. Remove five screws securing oil pump to engine. 
The screw nearest the pressure regulator should be 
removed last, allowing the pump to come down with 
screw. Discard oil pump to crankcase gasket. 

4. Remove pump drive shaft. 

b. Disassembly 

1. Slide drive shaft, drive gear and driven gear out 
of pump housing. 

2. Using a 5/16 inch hex head wrench, remove plug 
from pump housing assembly, and remove oil pressure 
regulator valve and spring from bore in housing 
assembly. 

c. Inspection 

1. Inspect oil pressure regulator valve for nicks and 
burrs that might cause a leak or binding condition in 
bore of pump housing. 

2. Check free length of regulator valve spring. It 
should be approximately 2.57 inches to 2.69 inches in 
length. A force of 7-1/2 to 8-1/2 pounds should be 
required to compress the spring to 1-7/16 inches. 

3. Inspect drive gear and driven gear for nicks and 
burrs. 

4. Inspect pump housing for wear and score marks. 

5. Check pump mating surfaces on engine block for 
wear and score marks. 


d. Assembly 

1. Install oil pressure regulator valve and spring in 
bore of pump housing assembly. 

2. Using a 5/16 inch hex head wrench, install plug 
in housing assembly and tighten plug to 30 foot-pounds. 


3. Install pump drive gear over lower shaft in pump 
housing. 

4. Slide driven gear over remaining shaft in pump 
housing, meshing driven gear with drive gear. 

(NOTE: The hex markings on both gears should be 
installed upwards toward the crankcase.) 

e. Installation 

1. Pack pump with petrolatum. 

2. Position new gasket on pump housing. 

3. Engage pump drive shaft with distributor drive 
and guide into oil pump drive gear. 

4. Install pump to engine by allowing it to ride up 
as screw nearest pressure regulator is turned in. 

5. Install remaining four screws. Tighten all five 
screws to 15 foot-pounds. 

6. Install oil filter and add 1 quart engine oil to 
crankcase. 

7. Run engine and check for leaks in pump area. 

8. Lower car. 

129. Rear Main Bearing Oil 
Seal Replacement 

Rear main bearing seal installation can be properly 
accomplished by using a simple, easily made tool, Fig. 
6-139. Make the tool out of a metal banding strap or 
shim stock. The tool will act as a “shoehorn” to protect 
the backbone or outer diameter of the seal from scraping 
against the sharp edge of the cylinder block. Replace¬ 
ment procedure is as follows: 

1. Disconnect spark plug wires and remove spark 
plugs. 

2. Raise car. 

3. Remove oil pan as described in Note 127a. 

4. Loosen two screws that hold rear main bearing 
cap to cylinder block and remove cap with screws. 

5. Remove lower seal half from bearing cap and 
discard. 

6. Rotate upper seal half by pushing on one end 
with sharp object, and remove upper seal half from 
cylinder block. 

7. Inspect grooves in bearing cap and cylinder block 
to be sure they are clean, dry and free from burrs. 

(NOTE: The two seal halves are identical and can 
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Fig. 6-139 Main Bearing Oil Seal Tool 
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be used in either the lower or upper location. Both seal 
halves are pre-lubrieated with a film of wax for break-in. 
Do not remove or damage this film.) 

8. To install lower half of seal into the bearing cap, 
slide either end of seal into position at one end of bear¬ 
ing cap and place tool in groove at other end of bearing, 
Fig. 6-140. Make sure the seal is positioned in the groove 
and the lip of the seal is facing forward (car position). 

9. Hold thumb or finger over end of seal that is 
flush with split line to prevent it from slipping upward, 
and push seal into seated position by applying pressure 
to the other end. 

10. Make sure seal is pressed down firmly and is 
flush on each side to avoid possibility of a leak at the 
seal split line. Avoid pressing on lip as damage to sealing 
edge could result. 

11. To install upper half of seal in cylinder block 
(with crankshaft in car), position “shoehorn” in groove 
of block. Lubricate seal and start into groove in block 
with lip facing forward. Rotate seal into position, using 
care not to distort it, Fig. 6-140. 

12. Do not press on lip or sealing edge of seal may be 
damaged. Also, both ends of seal should be flush at the 
seal split line to avoid leaks. 

13. If necessary, Lubriplate, or its equivalent, may 
be used to facilitate installation of both lower and upper 
half of seal. Do not use silicone or an oil leak may result. 

14. Install bearing cap and secure with attaching 
screws. Tighten screws to 95 foot-pounds. 

15. Rotate crankshaft 360° to make sure crankshaft 
is not binding. 

16. Install oil pan as described in Note 127b. 

17. Install spark plugs and tighten to 25 foot¬ 
pounds. Connect spark plug wires. 

18. Run engine and check for oil leaks. 

19. Lower car. 

130. Harmonic Balancer 



Fig. 6-141 Installing Balancer Hub Pilot 

remove one screw securing hose retainer at radiator 
cradle. Position upper radiator hose out of way, 

4. Remove fan blade assembly as described in Note 
8a. 

5. Remove generator belt and power steering pump 
belts. 

6. Remove four cap screws that hold crankshaft 
pulley to harmonic balancer and remove pulley and 
balancer. 

7. Remove plug from end of crankshaft. 

8. Install Harmonic Balancer Puller Pilot, 
J-21052-4, in bore in end of crankshaft. Fig. 6-141. 

9. Install Holding Base, J-21052-1, on front of hub, 
lining up holes on base with screw holes in hub, and 
install four holding screws with washers finger tight, Fig. 
6-142. Do not use a wrench to tighten screws. 


a. Removal 

1. Disconnect negative battery cable. 

2. Drain coolant from radiator. 

3. Loosen hose clamp at radiator inlet (top) and 



SHOEHORN 

INSTALLER 


REAR MAIN 
SEAL 



Fig. 6-140 Installing Rear Main Oil Seal 


Fig. 6-142 Removing Balancer Hub 
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(NOTE: The base will bolt to the hub in only one 
position. Do not install screws if they must be slanted.) 

10. Thread Puller Screw, J-21052-2, into base unitl 
screw contacts pilot. 

11. Using a wrench, remove hub from crankshaft by 
tightening screw, Fig. 6-142. 

(NOTE: Use of shop air pressure to hold one piston 
within its compression stroke may be necessary to 
remove huh without turning the crankshaft. Remove a 
spark plug, install Adapter J-22794, in spark plug port, 
and apply air pressure to hold piston within its com¬ 
pression stroke.) 

12. Remove pilot from end of crankshaft and 
remove Harmonic Balancer Puller from harmonic 
balancer. 

b. Installation 

1. Lubricate bore of hub and seal with E.P. lubri¬ 
cant to prevent seizure to crankshaft. 

2. Position hub on crankshaft, lining up to key slot 
in hub with key on crankshaft. 

3. Place Holding Base, J-21052-1, against front face 
of pulley and thread Installer Screw, J-21052-5, into end 
of crankshaft. Position thrust bearing with inner race 
forward, washer next, and Installer Nut, J-21052-6, last, 
Fig. 6-143. 

4. Using a wrench, install hub on crankshaft by 
tightening screw. 

(NOTE: Use of shop air pressure, as explained in 
removal procedure, may be necessary to install hub 
assembly without turning crankshaft.) 

5. When harmonic balancer assembly is positioned 
on crankshaft, remove Harmonic Balancer Remover and 
Installer. Do not try to install harmonic balancer all the 
way with this tool, or tool will be damaged. Thread a 
1962 harmonic balancer-to-crankshaft screw and washer 
in end of crankshaft. Tighten screw to 125 loot-pounds. 

6. Install four pulley to harmonic balancer screws 
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Fig. 6-143 Installing Balancer Hub 


that were previously removed and tighten all four screws 
to 15 foot-pounds. 

(NOTE: Hole in balancer and hub will line up only 
in one position.) 

7. Remove screw and washer from end of crank¬ 
shaft, and install plug. 

8. Exhaust air pressure from cylinder, remove 
Adapter, J-22794, and install spark plug. 

9. Install pulley and fan blade assembly on water 
pump as described in Note 8b. 

10. Install power steering pump belt and generator 
drive belts on pulleys. 

11. Adjust all belts as described in Note 10. 

12. Connect upper radiator hose at radiator inlet 
pipe and secure with hose clamp. Secure hose retainer to 
radiator cradle with one screw. 

13. Lower car. 

14. Refill cooling system with coolant. 

15. Reconnect negative battery cable. 

16. Run engine to check for coolant and oil leaks. 

131. Engine Front Cover 

a. Removal 

1. If working on Eldorado, remove engine from 
vehicle chassis as described in Note 113a. 

2. Remove harmonic balancer as described in Note 
130a. 

3. Drain oil from oil pan. 

4. Remove oil pan as described in Note 127a. 

5. Loosen hose clamp at water pump inlet and 
remove lower radiator hose from water pump. 

6. Remove 10 screws that hold front cover to cylin¬ 
der block and remove cover with water pump attached. 
Discard gasket. 

b. Installation 

1. Position new front cover gasket over locating 
dowels on cylinder block. 

(NOTE: Apply a small amount of gasket cement to 
hold gasket in place.) 

2. Install front cover, with water pump attached, 
over end of crankshaft, lining up dowel holes in cover 
with locating dowels on cylinder block. Secure with 
attaching screws. Refer to Fig. 6-144 for proper screw 
location and torque specifications. 

3. Install harmonic balancer as described in Note 

130b. 

4. Install oil pan as described in Note 127b. 

5. If working on Eldorado, install engine in vehicle 
chassis as described in Note 113b. 

6. Install lower radiator hose to water pump inlet 
and secure with hose clamp. 


Key 

(No.) 

Size 

Torque 

A 

(4) 

3/8-16 x 1-3/8 

22 Foot-Pounds 

c 

(3) 

5/16-18x1-1/4 

10 Foot-Pounds 

D 

(1) 

5/16-18 x 5/8 

10 Foot-Pounds 

E 

(2) 

3/8-16x5/8 

22 Foot-Pounds 
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Fig. 6-144 Engine Front Cover Attaching Screws 


7. Refill cooling system and crankcase as described 
in Notes 6 and Section 0, Note 2c, respectively. 

8. Run engine and check for leaks. 

132. Front Cover Oil Seal 

Replacement (Fig. 6-145) 

a. Removal 

1. Remove harmonic balancer as described in Note 
130a. 

2. With thin-bladed screwdriver or similar tool, pry 
out front cover oil seal. Discard seal. 



Fig. 6-145 Installing Front Cover Oil Seal 


b, Installation 

1. Lubricate new oil seal by tilling the cavity 
between the lips with wheel bearing grease. Position seal 
on end of crankshaft with garter spring side toward 
engine, 

2. Using Seal Installer, J-22770, and hammer, drive 
seal into front cover until il bottoms against front cover, 
Fig. 6-145. 

3. Install harmonic balancer as described in Note 
130b. 

133. Camshaft 

a. Removal 

1. Remove engine front cover as described in Note 
131a. 

2. Remove ignition distributor as described in Note 
33a. 

3. Remove oil pump as described in Note 128a. 

4. Remove oil slinger from crankshaft. 

5. Remove fuel pump as described in Note 93a. 

6. Remove screw securing fuel pump eccentric to 
camshaft and remove eccentric. 

7. Remove two screws securing camshaft sprocket 
to camshaft. 

8. Remove camshaft sprocket with chain attached. 

9. Remove valve lifters as described in Note 121a. 

10. Remove radiator as described in Section 13, 
Note la. 

11. Slide camshaft forward carefully until it is out of 
engine. 

CAUTION: Extreme care must be exercised to 

keep cam lobes from scratching camshaft bearings. 

b. Inspection 

The camshaft is made of alloy cast iron. Il must be 
handled with particular care to avoid damage. 

Whenever camshaft has been removed from engine, 
or faulty camshaft action is suspected in diagnosing 
engine conditions, the camshaft lobes should be visually 
checked for wear. This may be done with camshalt 
installed in engine, by removing hydraulic lifters and 
noting condition of camshaft lobes. Excessive wear, 
scoring, or flaking of the lifter will usually denote 
camshaft wear. Excessive camshaft wear is evidenced by 
grooves, scoring or flaking. Camshaft should be replaced 
if any of these conditions exist. 

The camshaft lifts the intake valves to a lil t of .440 
inch. Exhaust valves have a lift of .454 inch. The intake 
and exhaust lobes are arranged from front to rear in the 
following order: No. 1 exhaust, No. 2 intake, No. 1 
intake. No. 2 exhaust, No. 3 exhaust, No. 4 intake, No. 
3 intake, No. 4 exhaust. No. 5 exhaust, No. 6 intake. 
No. 5 intake, No. 6 exhaust, No. 7 exhaust. No. 8 
intake. No. 7 intake, and No. 8 exhaust. 

Bearing journals should not be scored or burned. 
Camshaft bearings should be visually inspected, in their 
bores, for excessive wear. 

c. Installation 

1. Apply a thin coat of rear axle lubricant to all 
camshaft lobes and bearing journals. 





ENGINE MECHANICAL 


6-119 



Fig. 6-146 Timing Sprockets 
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2. Guide camshaft carefully into cylinder block. 

CAUTION: Extreme care mast be exercised to 
avoid nicking or scratching camshaft bearings. 

3. Install valve lifters as described in Note 121b. 

4. Install camshaft sprocket in timing chain with 
timing mark toward front. 

5. Place chain over crankshaft sprocket and line up 
timing marks on both sprockets, Fig. 6-146. 

(NOTE: Engine is being timed so that cylinder #4 
is in the firing position.) 

6. Hold camshaft sprocket in position against end 
of camshaft and press sprocket on camshaft by hand, 
being sure index hole in camshaft is lined up with index 
hole in sprocket. 

7. Install two screws and lockwashers securing 
camshaft sprocket to camshaft. Tighten screws to 18 
foot-pounds. 

8. Install fuel pump eccentric on camshaft and 
secure with screw. Tighten screw to 35 foot-pounds. 

9. Install fuel pump as described in Note 93b. 



Fig. 6-147 Removing Camshaft Bearings 


10. Install oil slinger on crankshaft with smaller end 
of slinger against crankshaft sprocket. 

11. Install engine front cover as described in Note 
13 lb. 

12. Install ignition distributor as described in Note 
33b. 

(NOTE: Engine timing has been set so that cylinder 
#4 is in the tiring position. When installing the 
distributor, either set the rotor so that cylinder #4 is 
firing or crank the engine 180° and set ignition timing 
on cylinder #1.) 

13. Install oil pump as described in Note 128b. 

14. Install radiator as described in Section 13, Note 
ib. 

134. Camshaft Bearing Replacement 

. ' T 

Babbitt type camshaft bearings are used on all 
engines. Whenever camshaft has been removed from 
engine lor inspection, these bearings should be visually 
inspected in their bores for excessive wear. If excessive 
wear is evident, all five bearings should be re¬ 
placed. A precision pre-machined camshaft bearing, 
interchangeable bore to bore, is available for field 
replacement. 

a. Removal 

1. Remove camshaft as described in Note 133a. 

2. Thread Arbor, J-21054-2 on end of Drive Shaft, 
J-21054-1, and position shoulder on arbor against front 
face of No. 1 bearing, Fig. 6-147. 

3. Using a hammer, drive out No. I bearing through 
rear face of bearing bore. Remove bearing from arbor 
and discard. 

4. Remove remaining four bearings in same manner. 
When removing No. 5 bearing, drive out rear cup plug, 
located behind No. 5 bearing, along with bearing. 

b. Installation 

1. Install new cup plug in rear of No. 5 bearing bore 
and seal plug with a permanent type sealer. 

2. Locate center oil passage in each bearing bore 
and scribe a reference mark on front face of each bore, 
Fig. 6-148. 

3. Slide Drive Shaft, J-21054-1, With Arbor, 
J-21054-2, through No. 1,2,3 and 4 bearing bores until 
arbor is positioned between No. 4 and No. 5 bores. 

4. Place new bearing on Arbor and position in No. 
5 bearing bore, lining up oil hole in bearing with scribe 
mark on front face of bore, Fig. 6-149. 

5. Using a hammer, install bearing in bore until oil 
hole in bearing is lined up with oil passage in bore. 

6. Install No. 4, 3, 2 and 1 bearings in the same 
manner. 

7. Install camshaft as described in Note 133b. 

135. Crankshaft 

a. Removal 

1. If working on Eldorado, remove engine from 
vehicle chassis as described in Note 113a. Proceed to 
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Fig. 6-148 Camshaft Bearing Oil Passages 


Step 3. 

2. Raise car. 

3. Remove oil pan as described in Note 127a. 

4. Remove timing chain and sprockets as described 
in Note 133a steps 1 through 8. 

5. Remove screws and nut securing oil pick-up tube 
and strainer assembly to cylinder block and remove 
intake screen assembly. Discard O-ring. 

6. On all cars except 693 remove transmission as 
described in Section 7, Note 12a. On Eldorado, remove 
transmission from engine. 

7. Remove six screws that hold flywheel to 
crankshaft and remove flywheel. 

8. Remove spark plugs. 

9. Disconnect connecting rods and, using 
Connecting Rod Guide Set, J-3224, to protect journals, 
push pistons up into cylinders so that crankshaft can be 
removed without interference. 

10. Remove front and rear main bearing caps. 

11. Support crankshaft at front and rear and remove 
three intermediate bearing caps. 

12. Remove crankshaft from engine. 


b. Installation 

1. Place crankshaft in position and support in place 
while installing main bearing caps as described in Note 
143. Use a new rear main bearing oil seal as described in 
Note 129. 

(NOTE: Each bearing cap has a number of dimples 
(1, 2, 3, 4) machined on bottom starting from the front 
of the engine as shown in Fig. 6-150. Do not mismatch 
these caps or turn them around because they are 
individually matched as the cylinder block is machined.) 

2. Lubricate crankpins with engine oil and pull 
connecting rods down toward crankshaft. Use 
Connecting Rod Guide Set, J-3224, to protect journals. 

3. Install connecting rods on crankshaft as 
described in Note 136. 

4. Install oil pick-up tube and strainer assembly 
with new O-ring on cylinder block and secure with two 
screws and nut. Tighten to 18 foot-pounds. 

5. Install flywheel and secure with six screws. 
Tighten screws to 75 foot-pounds. 

6. On all cars except Eldorado, install transmission 
as described in Section 7, Note 12b. On Eldorado, install 
transmission to engine. 

7. Install spark plugs. Tighten to 25 foot-pounds. 

8. Install timing chain and sprockets as described in 
Note 133b. 

9. Install oil pan as described in Note 127b. 

10. Lower car. 

11. If working on Eldorado, install engine in vehicle 
chassis as described in Note 113b. 

136. Connecting Rod and Piston 

a. Removal 

1. If working on Eldorado, remove engine from 
vehicle chassis as described in Note 113a. 

2. Remove cylinder heads as described in Note 
124a. 

3. Clean carbon from top of cylinder bore. Ream 
upper ridges if necessary to prevent breakage or distor¬ 
tion of piston ring lands due to rings catching in the 



Fig. 6-149 Installing Camshaft Bearings 


Fig. 6-150 Main Bearing Caps 
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ridge* Pack cylinder bore with cloth to catch shavings. 

4. Remove oil pan as described in Note 127a. 

5. Remove two cap screws and nut that hold oil 
pick-up tube and strainer assembly to cylinder block. 
Discard O-ring. 

6. Remove connecting rod cap by removing con¬ 
necting rod nuts and sliding cap down off connecting 
rod bolts, Fig. 6-151. 

7. Install Connecting Rod Guide Set, J-3224, on 
connecting rod bolts. 

CA UTION: Be careful not to damage crankshaft 
or cylinder bore when removing piston and rod 
assembly. 

8. Push connecting rod and piston assembly up 
until piston rings are out of bore, and remove piston and 
connecting rod assembly from engine. 

CA UTION: Be careful not to nick lower edge of 
bore when pushing rod up. 

9. Remove remaining seven piston and connecting 
rod assemblies in same manner. 

b. Installation 

(NOTE: Refer to Note 140 for piston identification 
between 472 and 500 cubic inch engines.) 

1. Removing connecting rod cap from connecting 
rod and install bearing inserts in both cap and rod, being 
careful to locate bearings tangs in locating notches. 

2. Install Connecting Rod Guide Set, J-3224, on 
rod bolts to protect crankpin journals. 

3. Using Piston Ring Compressor, J-22748, position 
capless rod and piston in cylinder bore with arrow in 
trough pointing toward front of engine (letter “R” on 
piston toward rear) Fig. 6-152. 

4. Using wood hammer handle, tap piston and con¬ 
necting rod down into position on crankpin and remove 
Connecting Rod Guide Set, J-3224. 

CA UTION: Extreme care must be exercised 
when installing pistons and rods to be sure rod is 



Fig. 6-151 Connecting Rod and Bearing 


lined up with crankshaft journals and does not 
stick or bind on counterweights. 

5. Install connecting rod cap with bearing in place, 
over connecting rod bolts, making sure numbered side of 
cap is on same side as numbered side of rod. 

6. Install remaining seven piston and connecting 
rod assemblies in the same manner. 

(NOTE: Recheck to see that numbered sides of 
connecting rods on Nos. 1,3, 5, and 7 rods are on right 
side of engine and Nos. 2, 4, 6 and 8 are on left side of 
engine, and that rods are on proper crankpin.) 

7. Install rod cap nuts and tighten to 40 foot¬ 
pounds. 

8. Check connecting rod end play on crankpin by 
tapping the two rods apart at crankpin and checking 
with feeler gage. An .008 inch feeler gage should always 
enter space between rod passes at crankpin: a .016 inch 
feeler gage should never enter. 

9. Install oil pick-up tube and strainer assembly on 
cylinder block, using new O-ring. Tighten screws and nut 
to 18 foot-pounds. 

10. Install oil pan as described in Note 127b. 

11. Install cylinder heads as described in Note 124b. 

12. If working on Eldorado, install engine in vehicle 
chassis as described in Note 113b. 

137. Connecting Rod Bearing 
Clearance Checking and 
Replacement 

Worn bearings can be replaced without removing the 
rod and piston assembly by removing the cap and replac¬ 
ing the upper and lower halves. The clearance between 
the connecting rod bearing and the crankshaft can be 
measured by the of plastic gauging material, as follows: 

1. Remove bearing cap and wipe oil from crank¬ 
shaft journal and bearing insert. 



Fig. 6-152 Installing Piston In Cylinder Block 










6-122 


ENGINE MECHANICAL 


2. With crankpin at approximate bottom dead 
center, place a piece of plastic gauging material in center 
of cap. 

(NOTE: When using plastic gauging material, plastic 
material and part being measured must both be at room 
temperature. If parts are excessively warm, an incorrect 
reading may result. Eresh plastic gauging material is 
recommended for greatest accuracy.) 

3. Reinstall bearing cap. Tighten screws to 40 foot¬ 
pounds. 

(NOTE: It is extremely important to position tangs 
on bearings in notches in rod and cap.) 

4. Remove bearing cap and determine clearance by 
comparing width of flattened plastic gauging material, at 
its widest point, with graduations on plastic gauging 
material container. Number within matching graduation 
on envelope indicates clearance in thousandths of an 
inch, Fig. 6-153. 

If clearance is greater than .0035 inch, replace bear¬ 
ing. If new bearings do not reduce clearance to less than 
.0035 inch, crankshaft must be replaced to obtain speci¬ 
fied limits. If both new bearings and new crankshaft are 
installed, clearance should be from .0005 inch to .0028 
inch. 


inner face. There is a locating “dimple"' on both rings 
near the end for easy identification on the top side. 
Install with top side, “dimple", facing up. 

1. Place ring in area of cylinder where piston ring 
will travel. Be sure ring is square with cylinder bore by 
positioning ring with piston head. 

2. Gap between compression ring ends should be 
.013 inch to .025 inch. 

3. Gap between oil ring ends should be .015 inch to 
.055 inch. 

4. With compression ring on piston, clearance 
between top surface of piston ring and ring land should 
be no greater than .005 inch. If clearance is greater, 
replace the ring. If the new ring does not reduce the 
clearance to .005 inch or less, new pistons should also be 
installed. 

Clearance on new rings and new pistons should be 
.0017 inch to .0040 inch. This can be checked with a 
.0015 inch and .005 inch feeler gage on a “go-no-go" 
basis. The .0015 inch feeler gage should always enter; 
the .005 inch feeler gage should never enter. When 
installing rings on piston, gaps in piston rings should be 
staggered by approximately 120°. 

139. Piston Pin 


138. Piston Ring Replacement 

Each piston has two compression rings and a side-seal 
type oil ring that incorporates a steel expander and two 
identical chrome plated steel rails. The top compression 
ring is molybdenum filled cast iron. The second com¬ 
pression ring is coated cast iron. 

When replacing piston rings, install only re-ring sets 
that have molybdenum filler upper compression ring, 
and multi-piece oil rings. 

The compression rings are chamfered on the lower 
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a. Removal 

1. Place Piston Pin Support, J-8390-8, on arbor 
press. 

2. Insert Piston Pin Pilot, J-8390-9, in piston pin on 
side opposite letter “R" on piston. 

3. Position piston and connecting rod assmebly on 
support with side of piston marked with the letter “R" 
upward, Fig. 6-154. 

4. Insert pilot end of Piston Pin Remover and 
Installer, J-8390-6, into piston pin and press pin out of 
piston and rod assembly. 

5. Remove assembly from press and remove piston 
from support. 

(NOTE: Keep piston pins in order so that they can 
be installed in the piston from which they were 
removed.) 
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Fig. 6-153 Checking Bearing Clearance 


Fig. 6-154 Piston Pin Removal 
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Fig. 6-155 Piston Pin Installation 


b. Installation 

1. Lubricate piston pin and pin holes in piston with 
engine oil to facilitate installation. 

2. Place Piston Pin Support, J-8390-8, on arbor 
press with Spring, J-83904, and Spacer, J-8390-2, with 
open end over spring in position in Support, Fig. 6-155. 

3. Position connecting rod in its respective piston 
so that, when assembly is installed in engine, side of 
piston stamped with the letter “R" is toward rear of the 
engine and number on lower end of rod is down (Num¬ 


bers I, 3, 5, and 7 are in the right bank and 2, 4, 6, 
and 8 are in the left bank). 

4. Position piston with connecting rod on Piston 
Pin Support, and insert piston pin into position as shown 
in Fig. 6-155. 

5. Place Piston Pin Remover and Installer, J-8390-6, 
on piston pin and press pin until it bottoms on spacer in 
support. Remove piston and connecting rod from sup¬ 
port. Center pin in piston, this will properly locate the 
connecting rod on the piston pin and piston. 

(NOTE: Piston pins are a selective fit to the piston 
and are not available separately. Piston pins will not nor¬ 
mally wear enough to cause a knock or tapping; however 
in cases where wear is abnormal, a new piston and pin 
assembly should be installed.) 

140. Piston Identification 

Engines are available with two different displace¬ 
ments. The Eldorado uses a 500 cubic inch engine, while 
all other cars utilize a 472 cubic inch engine. Since both 
engines are of the same design and have an identical 
4.30” bore size, it is important to install the correct 
piston for the engine being worked on. Pistons for both 
engines are shown in Fig. 6-156. 

(NOTE: Dimensions shown in Fig. 6-156 are for 
reference purposes only and therefore not exact.) 

141. Piston Clearance 

When measuring piston diameter, the micrometer 


500 CUBIC 
INCH PISTON 


DIFFERENT 

CONFIGURATION 


472 CUBIC 
INCH PISTON 



Fig. 6456 Piston Identification 
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should be placed 3/16 inch below the cross slot or 1/4 
inch below the oil ring groove. Fig. 6-157. Cylinders 
must be measured by placing the micrometer 1-1/8 
inches from the top, and perpendicular to the centerline 
of the face. 

An identification letter is stamped on the cylinder 
head face of the cylinder block. The letter is located 
directly below the cylinder bore. This letter denotes the 
cylinder-piston size as shown in the following table: 


Letter 

Cylinder Size 
(Diameter in 
Inches) 

Piston Size 
(Diameter in 
Inches) 

A 

4.3000 - 4.3002 

4.2992 - 4.2994 

B 

4.3002 - 4.3004 

4.2994 - 4.2996 

C 

4.3004 - 4.3006 

4.2996 - 4.2998 

D 

4.3006 - 4.3008 

4.2998 - 4.3000 

E 

4.3008-4.3010 

4.3000 - 4.3002 

H 

4.3010-4.3012 

4.3002 - 4.3004 

J 

4.3012-4.3014 

4.3004 - 4.3006 

K 

4.3014-4.3016 

4.3006 - 4.3008 

I L 

4.3016-4.3018 

4.3008-4.3010 

M 

4.3018-4.3020 

4.3010-4.3012 


The table indicates ten piston sizes ranging in steps 
of .0002 inch from 4.2992 inches to 4.3012 inches. This 
makes it possible to maintain the .0006 to .0010 inch 
piston to cylinder wall clearance. The sizes shown apply 
at 70° F. 

If double letters (such as “AA’\ “BB”) appear on 
the cylinder head face of the block just above the cylin¬ 
der bore, it indicates that this particular cylinder has 
been bored to .010 inch over the diameter indicated by a 
single letter in the chart. For example, a cylinder with 
the letters “CC” stamped on the block would have a 
diameter of 4.3104 inches to 4.3106 inches; a matching 
piston for this size would have a diameter of 4.3096 
inches to 4.3098. 

Orders for service pistons will be filled in sizes C, E, 
J or L and “HH, JJ or KK” through the servicing Parts 
Warehouses. 


Measure piston 3/16" below 
cross slot-perpendicular 
to piston pin. 



Fig. 6-157 Measuring Piston Diameter 


Cylinder bores must not be reconditioned to more 
than .0100 inch oversize as pistons are not available over 
this range. 

While the 1972 model is in production, specific code 
size pistons “A” through “M” and “AA” through “MM” 
are available from the factory Parts Warehouse in Detroit 
on a special order basis. 

(NOTE: Before special ordering specific code size 
pistons, it is very important to check the sizes of the 
cylinder bores by actual measurement. Actual measure¬ 
ment at the time of replacement is the only certain way 
to avoid error in ordering.) 

An outside micrometer and an inside micrometer are 
required to determine piston clearance. The outside 
micrometer, used for measuring piston diameter, must 
be adjusted to turn freely so that it can be adjusted up 
to the piston with a very light turning effort on the 
screw. If it is adjusted to get a frictional feel over the 
piston, it will show several tenths of a thousandth 
smaller than its actual size. With practice, frational 
thousandths can be checked accurately. 

The inside micrometer for measuring the cylinders 
may be used with or without an extension handle. It 
should be adjusted so the screw turns sufficiently tight 
to retain its setting while checking the cylinder at the 
different points to be measured. 

The direct readings shown on the inside micrometer 
should not be taken as the cylinder sizes. With one end 
of the micrometer contacting the cylinder wall and the 
other being oscillated, adjust the micrometer until it will 
just slip through the cylinder with a light drag. Remove 
the micrometer, obtaining the same feel as when measur¬ 
ing the piston. 

By this method, even if the two micrometers do not 
agree in readings, no error will result in arriving at the 
actual clearance of the piston in the cylinder. 


142. Connecting Rod Alignment 

Connecting rods are carefully aligned at the factory 
and it is not necessary to check their alignment in the 
field. Only in cases of damage will they become mis¬ 
aligned. If this condition does exist, the piston, pin and 
rod assembly should be replaced. Do not attempt to 
straighten connecting rods. 

143. Main Bearing Clearance 
Checking and Replacement 

Shell type main bearings of steel-backed aluminum 
and steel-backed babbitt are used in all engines. Proper 
location for these bearings is shown in Fig. 6-158. No. 1 
upper and lower bearing halves are interchangeable. No. 2 
and 4 upper bearing halves are interchangeable. No. 2 and 
4 lower bearing halves are interchangeable. No. 3 upper 
and lower bearing halves are not interchangeable. The 
crankshaft end thrust is taken by the center main bear¬ 
ing. The worn limit for crankshaft end play is .015 inch. 
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UPPER BEARING HALF 


THRUST BEARING 




MUOO Babbit 
M-400 Aluminum 


LOWER BEARING HALF 


Fig. 6-158 Main Bearing Location 


a. To Check a Main Bearing 

1. Remove bearing cap to be checked. 

2. Measure bearing wear using the plastic gauging 
material method as described in Note 137. Bearing cap 
must be tightened to 90 foot-pounds. 

CAUTION: If bearings are being measured with 
engine in chassis, crankshaft must be supported in 
order to take up clearance between upper bearing 
shell and crankshaft. This can be done by remov¬ 
ing bearing caps adjacent to bearing being checked , 
and placing a strip of. 005 inch brass shim stock 
between lower bearing shell and crankshaft bearing 
journal. When reinstalling bearing caps, lightly 
tighten attaching screws to avoid damaging bearing 
caps. 

3. If bearing clearance is greater than .0045 inch, 
replace bearing. 


4. If new bearings do not reduce the clearance to 
less than .0045 inch, crankshaft should be replaced. 

If both new bearings and new crankshaft are 
installed, clearance should be .0003 inch to .0026 inch 
for all bearings except front bearing. Clearance for front 
bearing should be .0001 inch to .0024 inch. 

b. Main Bearing Replacement 

1. If working on Eldorado, remove engine from 
vehicle chassis as described in Note 113a. 

2. Remove engine oil pan as described in Note 
127a. 

3. Remove two cap screws and nut that hold oil 
intake screen assembly to cylinder block and remove 
screen assembly. Discard O-ring. 

4. Remove spark plugs. 

5. Remove two screws that hold bearing cap to 
cylinder block and remove cap. Remove worn shell from 
cap and discard. 

(NOTE: Each bearing cap has a number of dimples 
(1, 2, 3, 4) machined on the bottom starting from the 
front of the engine, as shown in Fig. 6-150. Do not 
mismatch these caps or turn them around because they 
are individually matched when the cylinder block is 
machined.) 

6. Install Upper Bearing Shell Remover, J-8080, 
into oil hole in crankshaft hearing journal, Fig. 6-159. 

7. Slowly rotate crankshaft clockwise (viewed from 
front of engine) until tool contacts and forces out upper 
shell. 

8. Install new upper shell in place as far as possible 
by hand, with locating tang in correct position. Remover 
Tool, J-8080, may also be used to aid in installing new 
upper shell. Install tool in crankshaft oil passage so that 
tool bears against notched end of bearing shell. Rotate 
crankshaft counterclockwise to position bearing, then 
remove tool, Fig. 6-159. 

9. Install new lower shell in cap with locating tang 
in correct position. 



Fig. 6-159 Removing Upper Bearing Shell 


(NOTE: When replacing the rear main bearing, use 
a new oil seal as described in Note 129.) 

10. Install cap on cylinder block and secure with two 
attaching screws. Tighten screws to 90 foot-pounds. 

11. Replace four remaining bearings in same manner. 

(NOTE: When replacing center bearing it is neces¬ 
sary to line up bearing thrust surfaces. To do this, install 
bearing cap screws finger tight. Then, using a plastic 
hammer, tap crankshaft fore and aft the limit of its 
travel several times. Do not use hammer on connecting 
rods, tap on counterweights only.) 

12. Install spark plugs and tighten to 25 foot¬ 
pounds. Connect spark plug wires at plugs. 

13. Install oil intake screen assembly on cylinder 
block using new O-ring, and secure with attaching screws 
and nut. Tighten to 18 foot-pounds. 

14. Install oil pan as described in Note 127b. 

15. If working on Eldorado, install engine in vehicle 
chassis as described in Note 1 13b. 
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SPECIFICATIONS 


Items 

All Series 
Unless Otherwise 
Noted 

Items 

All Series 
Unless Otherwise 
Noted 

ALL EXCEPT ELDORADO 500 

Valve guide diameter 




(in head) ... 

.343” 

Bore ... 

....... . .4.300” 

Rocker Arm Ratio ........... 

.1 *72: l 

Stroke.... 

..4.060 ” 



Piston Displacement .. 

. 472 cu. in. 

VALVE SPRINGS 


Compression Ratio. 

. ..8.5 to I 

Free length... 

.2.250" 

Compression Pressure * 


Pounds required to compress to 


At cranking speed . .. 

.165-185 psi 

1,946” ( Valve closed) . 

.60-65 

(throttle open) 


Pounds required to compress to 


At 1000 rpm... 

. 212-230 psi 

1,496” (Valve open) . 

. .... 155 -165 

Points of Suspension . . ... 

.3 





VALVE TIMING (with ramp at 


ELDORADO 500 


.001" lift) 




Intake opens. 

.34° B-T.D.C. 

Bore . 

.4.300 ” 

Intake closes... 

.100° A.B.D.C. 

Stroke.. . . .. 

.4.304 ” 

Exhaust o pe ns.. , 

. ..78° B.B.D.C. 

Piston Displacement. 

. 500 cu, in. 

Exhaust closes ............... 

.56° A.T.D.C. 

Compression Ratio. 

.8.5 to 1 



Compression Pressure - 


CONNECTING RODS 


At cranking speed ..* * 

. 165-185 psi 

Bearing Material . ....... 

,,.. .Aluminum 

(throttle open) 


Clearance between bearing and 


At 1000 rpm ... . . 

. . .. . 212-230 psi 

shaft -- 


Points of Suspension .. 

.3 

New limits. 

.0005" - .0028" 



Worn limits, not over. 

. .. ... . , .0035” 

VALVES, EXHAUST 


Diameter lower end. 


Clearance between stem and guides -- 


without bearing. 

. 2.643 - 2.650 

New limits.. . 

. .0012”-,0027” 

Length, center to center ....... 

. 6.75” 

Worn iunits, not over .. 

.. .005 ” 

End play of rods on 


Clearance between lifter body 


crank pin . .. 

. 008" - .016" 

and crankcase. 

. .0005 "- .0020 ” 



Plead diameter, overall .. 

. 1.625” 



Lift. 

.490 " 

PISTON RINGS 


Valve Face Angle .. 

.. 44° 

Clearance between rings and sides 


Valve Seat Angle (in head) ........ 

. 45° 

of groove in piston - 


Seat width in head .. . 

. i/16" 

Compression rings .. 

_ .0017" - .0040" 

Seat eccentricity, not over 


Oil On gS ! + + «#*«# a n *i -a*i-4i>i- 

. .NONE - Side Sealing 

(total indicator reading) . 

. 004 " 

Gap between ends 


Stem diameter ... . 

. .3413 "-.3418" 

Compression rings .. .. . . 

. 013" - .025" 

Valve guide diameter 


Oil rings ... 

...... .015”-.055" 

(in head) ... 

,343 ” 

Number of compression 


Rocker Arm Ratio . 

......... 1.72:1 

rings .. 

.. 2 

it 


Number of oil rings.. 

..1 

VALVES, INLET 


Width of compression ring 


Clearance between stem and guide - 


groove .. . , .. 

.0802"-.0810" 

N£w limits (in head) . ... 

.. ,001 "-,0027” 

Width of oil ring groove . 

...... .188”-.189” 

Worn limits, not over . 

......... ,005” 

Diameter at bottom of groove 


Clearance between lifter body 


Oil ring. 

.... 3,880”-3.874” 

and crankcase .. 

• .0005”-,0020” 

Compression rings ......... 

.... 3.843”-3.849” 

Head diameter, overall . 

.2.000 ” 



Lift. 

490 ” 

■fei ■ + ■ ■ + ■ i i I Jr 



Valve Face Angle .. 

. 44° 

PISTON PINS 


Valve Seat Angle (in head) . 

. 45° 

Clearance between pin and 


Seat Width in head . .. 

. 1/16" 

piston - 


Seat eccentricity, not over 


New limits .. 

. .. . .0002” - .0004” 

(total indicator reading).. . . 

.004" 

Pin length. 

. 3.030" 

Stem diameter .. * , 

. .3413" - .3420" 

Pin diameter , . ... 

.9994" - .9999" 
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SPECIFICATIONS (Cont’d.) 


items 


All Series 
Unless Otherwise 
Noted 

Items 

All Series 
Unless Otherwise 
Noted 

PISTONS AND CYLINDERS 


CRANKSHAFT AND MAIN BEARINGS 

Cylinder bore out-of-round 


Clearance, main bearings -- 


(new or reground limit) 


New limits.. . 

... .0003" - .0026" 

Not over * . . 


. . ... .0005" 

Worn limits, not over. 

.......... .0045" 

Piston Taper, 

not over. 

.0005" - .002" 

Main bearing caps - 


Piston Material ... 

. ., , Aluminum Alloy 

Screw thread diameter *.. . 

1 /2" 

Piston skirt top clearance . 

.0006" - .0010" 

Main bearing journal, diameter. . 

. 3.250" 

Piston skirt bottom 


Main bearing journals, 


clearance 


_0014" - +.0005" 

out-of-round not over . ... 

. . ___ , ,00025" 

Cylinder and piston sizes (as 

indicated by letters 

Main bearing journal length - 


stamped on the cylinder head gasket surface). The letters 

No. 1 and No. 5 .. 

. 1.1925" 

are in groups of two for adjacent cylinders (such as “H” 

No, 2 and No. 4 .. 

. 1,0595" 

and “B”) midway between the two cylinders. The letters 

No. 3 ... 

. 1.0670" 

denote the cylinder piston sizes a 

s shown below). 

Main bearings material .. 

. . M4Q0 Aluminum 





and M-l 00 Babbitt 




Crankpin diameter ... . 

.2.500" 


Cylinder Size 

Piston Size 

Crank pin out-of-round not over . . 

. ..00025" 


(Diameter in 

(Diameter in 

End play in cranksha ft - 


Letter 

Inches) 

Inches) 

New limits... 

..... .002" - .012" 




Worn limits .. 

.015" 

A 

4.3000 - 4.3002 

4,2992 - 4.2994 



B 

4.3002 - 4.3004 

4.2994 - 4.2996 

OIL PRESSURE REGULATOR 


c 

4.3004 - 4,3006 

4.2996 - 4,2998 

Clearance between valve plunger 


1 D 

4.3006 - 4.3008 

4.2998 - 4.3000 

and housing — 


E 

4.3008 - 4.3010 

43000 - 43002 

New limits ... 

.. . .0020" - .0035" 

H 

4.3010 - 4.3012 

4.3002 - 4.3004 

Worn limits, not over ......... 

.. .005" 

J 

4.3012 - 4.3014 

4.3004 - 4.3006 

Normal pressure at 30 mph 


K 

4.3014 - 4.3016 

4.3006 - 4.3008 

Minimum . , . , ... . . 

■ + + § + »•■*■■+ 35 psi 

L 

4,3016 - 43018 

4.3008 - 4.3010 

Idle (average). 

........... 10 psi 

M 

4.3018 - 4.3020 

43010 - 43012 

Sonne 


f AA 

4.3100 - 4.3102 

4.3092 - 4.3094 

^ r 11 & 

Free length. 

. 2.57"-2.69" 

tBB 

4.3102 - 4.3104 

43094 - 43096 

Lbs. required to compress 


fCC 

4.3104 - 4.3106 

4.3096 - 4.3098 

to 1-7/16". 

.7-1/2-8-1/2 

tDD 

43106 - 43108 

4.3098 - 4.3100 

Valve opens at ... .. 

. 35 - 40 psi 

fEE 

4.3108 - 4.3110 

4.3100 - 4.3102 



tHH 

4.3110 - 4.3112 

4.3102 - 43104 

CAMSHAFT 


fjj 

43112 - 43114 

4.3104 - 4.3106 

Chain — 


f KK 

4.31 14 - 4.3116 

43106 - 43108 

Type ... , . 

.Silent Chain 

tLL 

43116 - 43118 

43108 - 43110 

Adjustment .. . 

..None 

tMM 

4.3118 - 4.3120 

4.3110 - 4.3112 

Length... 

24" 

6# » § + # * + S 1*1* kU T 




Number of links . .. 

. 48 

OIL PUMP 



Pitch .. . 

500" 

Oil pump type .. 

. Spur Gear 

Width .. 

.. .750" 

Backlash between drive 


Bearing Clearance -- 


gears . . . . 

■ * ■ h + §■ « * ■ ■ 

. 008" - .012" 

New limits .. 

. 001"-.0022" 

Clearance between pump body 


Worn limits, not over ......... 

004 ” 

+ S -P + S # * S * * ■ ’J Vj/ T 

and gears -- 



Bearing out-of-round, not over .. . 

. 002" 

New limits 


. 003" - .005" 

Number of bearings ....... 3 .. , 

. .. 5 

Worn limits, not over . .. 

005 " 

■ 4. a .■ a, ■ .■ ■<■■■- :■ ■ KJ i, 1 ' 

Valve lift (intake). 

.490" 

No. of teeth on each gear . 

9 

Valve lift (exhaust). 

... .490" 


tExcept Eldorado 
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TORQUE SPECIFICATIONS 


Material 

No. 

Application 

Thread 

Size 

Torque 

280-M 

Camshaft Sprocket to Camshaft Screws. 

5/16-18 

18 ft. lbs. 

1010 

Carburetor to Intake Manifold Screw (Front) . 

5/16-18 

10 ft. lbs. 

280-M 

Carburetor to Intake Manifold Screw ( Rear) ... 

5/16-18 

14 ft. lbs. 

1038 

Connecting Rod Nut . 

3/8-24 

40 ft. lbs. 

300-M 

Cylinder Head to Cylinder Block Screw 

(All-Special) Oiled . 

1/2-13 

115 ft. lbs. 

Special 

Cylinder Head Temperature Switch. 

3/8-24 

6 ft. lbs. 

286-M 

Distributor Clamp Nut... 

5/16-24 

15 ft. lbs. 

286-M 

Engine Front Support Mount to Cylinder Block Nut. 

3/8-24 

21 ft. lbs. 

286-M 

Engine Front Support Mount Stud to Frame Nut . 

1/2-20 

52 ft. lbs. 

300-M 

Engine Rear Support Mount to Rear Support 

Cross Member Bolt. 

3/8-16 

45 ft.Jbs. 

280-M 

Engine Rear Support Cross Member to Frame Bolt . 

5/16-18 

20 ft. lbs. 

280-M 

Engine Rear Support Mount to Transmission 

Extension Housing Bolt . 

7/16-24 

50 ft. lbs. 

286-M 

693 Engine Front Mounting Support Bracket 

to Crankcase Nut . 

3/8-24 

21 ft. lbs. 

286-M 

693 Engine Front Support Cushion to Frame Nut. 

7/16-14 

35 ft. lbs. 

300-M 

693 Engine Front Support Cushion to 

Engine Mounting Bracket Nut . .. 

7/16-20 

57 ft. lbs. 

280-M 

693 Engine Rear Support Bracket to 

Transmission Bolt. 

7/16-14 

50 ft. lbs. 

280-M 

693 Engine Rear Support Assembly to Bracket. 

7/16-14 

46 ft. lbs. 

280-M 

693 Engine Rear Support Assembly to Frame 

(Bolt or Nut) . 

1/2-13 

52 ft. lbs. 

280-M 

Exhaust Manifold to Cylinder Head Screw. 

3/8-16 

35 ft. Ibs. 

260-M 

Fan Blade Assembly Mounting Screw.•- 

15/16-24 

18 ft. lbs. 

300-M 

Flex Plate to Converter Housing Screw . 

3/8-16 

30 ft. lbs. 

280-M 

Flex Plate to Crankshaft Screw (All) . 

7/16-20 

75 ft. lbs. 

280-M 

*Front Cover to Cylinder Block Screw. 

5/16-18 

10 ft. lbs. 

280-M 

*Front Cover to Cylinder Block Screw. 

1 3/8-16 

22 ft. lbs. 

260-M 

Fuel Pump to Engine Screw. 

5/16-18 

12 ft. lbs. 

j 286-M 

Fuel Pump to Engine Nut. 

5/16-14 

12 ft. lbs. 

280-M 

Fuel Pump Eccentric . 

3/8-16 

35 ft. lbs. 

260-M 

Generator Adjusting Link to Generator Screw. 

5/16-18 

10 ft. lbs. 

260-M 

Generator Support Bracket Screw . 

3/8-16 

17 ft. lbs. 

1112 

Generator Support Bracket Nut. 

3/8-24 

17 ft. lbs. 

1010 

Heater Hose Clamps. 

10-24 

14 ft. lbs. 

260-M 

Ignition Coil Mounting Screw. 

5/16-18 

15 ft. lbs. 

280-M 

Intake Manifold to Cylinder Head Screw... 

3/8-16 

30 ft. lbs. 

300-M 

Main Bearing Cap to Cylinder Block Screw .. 

1/2-13 

90 ft. lbs. 

260-M 

Oil Pan Drain Plug . 

5/8-18 

40 ft. lbs. 

1010 

Oil Pan to Cylinder Block Nut . 

5/16-24 

10 ft. lbs. 

1010 

Oil Pan to Cylinder Block Screw . 

5/16-18 

10 ft. lbs. 

280-M 

Oil Pick-up and Strainer to Cylinder Block Screw . 

5/16-18 

15 ft. lbs. 

286-M 

Oil Pick-up Tube and Strainer Assembly to Main 

Bearing Bolt .. 

3/8-24 

35 ft. lbs. 

Special 

Oil Pressure Switch. 

1/4" Pipe 

20 ft. lbs. 

280-M 

Oil Pump Assembly to Engine Screw . 

5/16-18 

15 ft. lbs. 

280-M 

Pulley to Harmonic Balancer Screw . . . .. 

5/16-18 

17 ft. lbs. 

1010-M 

**Rocker Arm Cover to Cylinder Head Screw/Washer. 

1 /4-20 

30 in. lbs. 

|! 300-M 

Rocker Arm Support Bolt . 

7/16-14 

60 ft. lbs. 

Special 

Starter Motor Brace Mounting Screw. 

5/16-18 

12 ft. lbs. 

Special 

Starter Motor Brace Mounting Nut. 

1 /4-20 

70 in.lbs. 

280-M 

Starter Motor Mounting Screws .. 

3/8-16 

46 ft. lbs. 

Special 

Spark Plug ... 

14mm 

25 ft. lbs. 
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TORQUE SPECIFICATIONS (Cont’d.) 


Material 

No. 

Application 

Thread 

Size 

Torque 

Special 

Temperature Indicator Switch. 

1 12 " Pipe 

40 ft. lbs. 

260-M 

Thermostat Housing to Engine Screw. 

5/16-18 

10 ft. lbs. 

280-M 

Transmission Housing to Cylinder Block . 

3/8-16 

35 ft. lbs. 

260-M 

* Water Pump to Front Cover Screw. 

1 /4-20 

70 in. lbs. 

280-M 

*Water Pump to Cylinder Block Screw. 

5/16-18 

10 ft. lbs. 

280-M 

*Water Pump to Cylinder Block Screw. 

3/8-16 

22 ft. lbs. 

*Refer to Fig. 6-143 for proper location. 

**Retorque rocker arm covers after engine has been run. 



(NOTE: 

Refer to back of manual. Page 16-1, for bolt and nut markings and steel classifications.) 



SPECIAL TOOLS 



Key Tool No. Name Key Tool No. Name 


A J-21054 Camshaft Bearing Remover and G J-8390-04 Piston Pin Remover and Installer 

Installer Set Set 

B J-22770 Front Cover Oil Seal Installer H J-3049 Valve Lifter Remover 

C | .Ml 60 Hydraulic Valve Lifter Plunger I J-8080 Main Bearing Upper Shell Remover 

Remover J J-22748 Piston Ring Compressor 

D J-2730 Valve Lifter Lock Ring Installer K J-3074 Valve Lifter Leak-Down Tester 

E J-3224 Connecting Rod Bolt Guide Set L J-22794 Adapter 

F J-21052 Harmonic Balancer Remover and M J-22765-1 Valve Spring Compressor 

Installer Set N J -22765 Valve Spring Compressor 
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THEORY OF OPERATION 


(NOTE: For service information pertaining to the 
Eldorado transmission refer to the latter portion of this 
section, Page 7-91. 

The same Turbo Hydra-matic automatic trans¬ 
mission, Fig. 7-1, is used on all 1972 Cadillac C-cars and 
is identified by the letters AA that appear in the upper 
corners of the name plate, Fig. 0-1. 

The Turbo Hydra-matic transmission is a fully auto¬ 
matic unit consisting primarily of a 3-element hydraulic 
torque converter and a compound planetary gear set. 
Three multiple-disc clutches, two roller clutch units, and 
two bands provide the friction elements required to 
obtain the desired functions of the compound planetary 
gear set. 

The torque converter, the clutches, and roller 
clutches, couple the engine to the planetary gears 
through oil pressure, providing three forward speeds and 
reverse. The torque converter, when required, will 
supplement the gears by multiplying engine torque. 

The torque converter is of welded construction and 
is serviced as an assembly. The unit is made up of two 
vaned sections, or halves, that face each other in an oil 
filled housing. The pump half of the converter is con¬ 
nected to the engine and the turbine half is connected to 
the transmission. 

When the engine makes the converter pump revolve, 
it sends oil against the turbine, making it revolve also. 
The oil then returns in a circular flow back to the con¬ 
verter pump, continuing this flow as long as the engine is 
running. 

The converter also has a smaller vaned section, called 
a stator, that funnels the oil back to the converter pump 
through smaller openings, at increased speed. The 
speeded up oil directs additional force to the engine- 
driven converter pump, thereby multiplying engine 
torque. 

A hydraulic system pressurized by an internal- 
external type gear pump provides the working pressure 
required to operate the friction elements and automatic 
controls. 

External control connections to the transmission 

are: 

Manual Linkage - To select the desired operating 
range. 

Engine Vacuum - To operate a vacuum modulator 
unit. 

12 Volt Electrical Signals - To operate an electrical 
detent solenoid. 

Gear or torque ratios of the transmission are as 
follows: 

First = 2.48:1 gear ratio 

Second = 1.48:1 gear ratio 

Third = 1.0:1 gear ratio 

Reverse = 2.08:1 gearratio 

Each gear ratio can be multiplied by as much as 2, 
depending upon the slip speed of the converter pump 
and turbine. 


A vacuum modulator is used to sense engine torque 
input to the transmission automatically. The vacuum 
modulator transmits this signal to the pressure regulator, 
which controls line pressure, so that all torque require¬ 
ments of the transmission are met and proper shift 
spacing is obtained at all throttle openings. 

The detent solenoid is activated by a switch at the 
carburetor. When the throttle is opened sufficiently to 
close this switch, the solenoid in the transmission is acti¬ 
vated, causing a downshift at speeds below approxi¬ 
mately 70 miles per hour. At lower speeds, downshifts 
will occur at lesser throttle openings without use of the 
switch. 

The oil cooler is located in the right hand tank of the 
radiator, Fig. 7-2. The transmission is cooled by direct¬ 
ing oil from the converter to the radiator. Oil returning 
from the radiator feeds the transmission lubrication 
system. 

The oil system incorporates an intake pipe and filter 
assembly. The filter assembly should be replaced after 
the first 24,000 miles or two years, whichever occurs 
first. It should be replaced after the first 12,000 miles if 
heavy duty operation is encountered, such as constant 
use in heavy metropolitan traffic, pulling trailers, etc. In 
addition, replace filter assembly when a major transmis¬ 
sion failure occurs and flush the oil cooler and cooler 
lines. This is particularly important in the case of a con¬ 
verter failure. 

The transmission quadrant has six selector positions, 
Fig. 7-3, that enable the driver to control the operation 
of the transmission under various driving conditions. The 
six selector positions appear on the quadrant in the fol¬ 
lowing sequence, from left to right; P-park, R-reverse, 
N-neutral, DRIVE left, DRIVE right (intermediate) and 
L-lo. 

P - Park position positively locks the output shaft to 
the transmission case by means of a locking pawl and 
prevents the vehicle from rolling either forward or back¬ 
ward. For this reason, it is recommended that the engine 
be started with transmission selector lever in Park posi¬ 
tion. If it is necessary to re-start the engine with the car 
rolling, place selector lever in Neutral. 

R - Reverse enables the vehicle to be operated in a 
reverse direction. 

N - Neutral position enables the engine to be started 
and run without driving the vehicle. It is recommended 
that Neutral be used to start the engine only if it is 
necessary to re-start the engine with the car rolling. At 
all other times Park should be used. 

Drive (left) - is used for all normal driving conditions 
and maximum economy. Drive (left) has three gear 
ratios from starting to direct drive. Downshifts are avail¬ 
able for safe passing, by depressing the accelerator pedal. 

Drive (right) - adds performance for congested traffic 
or hilly terrain. This range has the same starting ratio as 
Drive (left), but prevents the transmission from shifting 
above second speed to retain acceleration when extra 
performance is desired. Engine braking is provided in 
this range. 
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Fig. 7-1 Turbo-Hydromatic Transmission Cutaway View 
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UPPER 




Fig. 7-3 Selector Quadrant 


Fig. 7-2 Oil Cooler Lines 

L - Lo range permits operation at the lowest ratio, 
and should be used where only the lowest gear ratio is 
desired, such as in pulling a heavy load or descending a 
steep grade. When selector lever is moved from Drive to 
Lo range at normal highway speeds, the transmission will 


shift to second gear and remain in second gear until 
vehicle speed is reduced to approximately 45 mph. The 
transmission will then shift to first gear and remain in 
first gear regardless of vehicle or engine speed, until 
selector lever is moved back into either of the Drive 
positions. 


HYDRAULIC SYSTEM DESCRIPTION 


Pressure Control 

The transmission is controlled automatically by a 
hydraulic system, Fig. 74. Hydraulic pressure is supplied 
by the transmission oil pump, which is engine driven. 
Main line pressure is controlled by a pressure regulator 
valve train located in the pump and by the vacuum mod¬ 
ulator which is connected to engine vacuum. The pres¬ 
sure regulator controls the line pressure automatically, in 
response to a pressure signal from a modulator valve, in 
such a way that the torque requirements of the transmis¬ 
sion clutches are met and proper shift spacing is 
obtained at all throttle openings. 

To control line pressure properly, a modulator pres¬ 
sure is used which varies in the same manner as torque 
input to the transmission. Since the torque input to the 
clutches is the product of engine torque and converter 



ratio, modulator pressure must compensate for changes 
in either or both of these. 

To meet these requirements, modulator pressure is 
regulated by engine vacuum, which is an indicator of 
engine torque and carburetor opening. It will decrease 
with an increase in vehicle speed to compensate for the 
changing converter torque ratio, by virtue of the gover¬ 
nor pressure influence. 

Vacuum Modulator Assembly 

The engine vacuum signal is received by the vacuum 
modulator, Fig. 7-5, which consists of an evacuated 
metal bellows, a diaphragm and two springs. These are so 
arranged that the bellows and external spring apply a 
force that acts on the modulator valve so that it 
increases modulator pressure. Engine vacuum and an 
internal spring oppose the bellows and spring to control 
modulator pressure. 



Fig. 7-4 Pressure Control 


Fig. 7-5 Vacuum Modulator Assembly 
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Fig. 7-6 Governor Assembly 


To reduce the effect of altitude on shift points, the 
effective area of the diaphragm is different than that of 
the bellows. Atmospheric pressure acts on the resulting 
differential area to reduce modulator pressure. 

Governor Assembly 

The vehicle speed signal to the transmission is sup¬ 


plied by the governor, Fig. 7-6, which is driven by the 
output shaft. The governor consists of flyweights and a 
regulator valve. Centrifugal force of the flyweights is 
imposed on the regulator valve, causing it to regulate a 
pressure signal that increases with speed. 

Governor pressure acts on the modulator valve to 
cause modulator pressure to decrease as vehicle speed 
increases. 


FUNCTIONS OF VALVES AND HYDRAULIC CONTROL UNITS 


Line Pressure Regulator 

Regulates line pressure according to pump speed and 
engine torque. 

Manual Valve 

Establishes the range of transmission operation, P, R, 
N, DRIVE (left, right), L, as selected by the vehicle 
operator through the manual selector lever. 

Governor Assembly 

Generates a speed sensitive oil pressure that increases 


with output shaft or vehicle speed. Governor pressure is 
used to control the shift points and modulator pressure 
regulation. 

Vacuum Modulator Valve 

Provides modulator pressure that senses engine 
torque and vehicle speed. The vacuum modulator is used 
to vary the shift points according to throttle opening 
and to raise line pressure proportional to engine torque. 

1-2 Shift Valve 

Controls the speeds at which the 1-2 and 2-1 shifts 
occur. 
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1-2 Regulator Valve 

Regulates modulator pressure to a proportional pres¬ 
sure, tending to keep 1-2 shift valve in downshift 
position. 

1 -2 Detent Valve 

Senses regulated modulator pressure tending to hold 

1- 2 shift valve downshifted and provides an area for 
detent pressure for detent 2-1 shifts. 

2- 3 Shift Valve 

Controls the speeds at which the 2-3 and 3-2 shifts 
occur. 

2- 3 Modulator Valve 

Senses modulator pressure to apply a variable force 
that tends to hold the 2-3 shift valve downshifted. 

3- 2 Valve 

Shuts off modulator pressure from acting on the 
shift valves after the direct clutch has been applied. This 
allows fairly heavy throttle operation in third speed 
without downshifting. In third speed, detent pressure or 
modulator pressure above 87 psi can be directed to the 
shift valves to provide the downshift forces. 

1-2 Accumulator Valve 

Regulates drive oil to a proportional lesser value that 
increases as modulator pressure increases, to control 
engagement of the intermediate clutch. 

Detent Valve 

Shifts when line oil is exhausted at the end of the 
valve when the detent solenoid is energized. This directs 
detent oil to the 1 -2 and 2-3 modulator valves and allows 
the detent regulator valve to regulate. 


Detent Regulator Valve 

When the detent valve shifts, the detent regulator is 
freed to allow drive oil to enter the detent passage and 
thus becomes regulated at 70 psi. Detent pressures will 
also flow into the modulator passage which flows to the 
shift valves. Lo oil moves the detent regulator open to 
drive oil, allowing drive oil to enter the modulator and 
detent passages. 

Rear Servo and 
Accumulator Assembly 

The rear servo applies the rear band for engine brak¬ 
ing in Lo range 1st gear. It applies the band in Reverse 
to hold the reaction carrier to provide the reverse gear 
ratio. 

On the 1-2 shift in Drive (left and right), it serves as 
an accumulator for the intermediate clutch to provide a 
smooth shift. 

Front Servo 

The front servo applies the front band to provide 
engine braking in 2nd gear in Drive (right) and Lo 
ranges. It is also used as an accumulator for the apply of 
the direct clutch, and in conjunction with a series of 
check balls controlling orifices, is a part of the timing for 
the release of the direct clutch. 

To prevent the apply of the front band in Neutral, 
Drive (left) and Reverse ranges, oil is directed from the 
manual valve to the release side of the servo piston. 

In Drive (left) the servo release oil from the manual 
valve is used to charge the servo in preparation for the 
apply of the direct clutch. 

Direct clutch oil is directed to the front servo 
accumulator piston where spring force plus direct clutch 
pressure stroke the piston up against the force of servo 
release oil. This lowers the clutch apply pressure for a 
smooth engagement. 

The release of the direct clutch and the exhausting 
of the front servo accumulator is slowed down by three 
check balls and three orifices which permits a soft return 
of the drive load to the intermediate roller clutch and 
also allows engine rpm to increase during a detent 3-2 
downshift in preparation for the lower gear ratio, which 
results in a smooth shift and better acceleration. 
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PARK OR NEUTRAL—ENGINE RUNNING 

POWER FLOW 

Forward Clutch - Released 
Roller Clutch - Ineffective 
Direct Clutch - Released 
Front Band - Released 


Rear Band - Released 

Intermediate Clutch - Released 

Intermediate Roller Clutch - Ineffective 

In Neutral or Park no bands or clutches are applied, 
therefore no power is transmitted. 


OIL FLOW (Fig. 7-7) 


Whenever the engine is running at idle with the selec¬ 
tor lever in “P” or “N”, oil from the pump is directed to 
the: 

1. Pressure Regulator Valve 

2. Converter 

a. Oil Cooler 

b. Cooler By-Pass Valve 

c. Lubrication System 

3. Manual Valve 

4. Detent Valve 

5. Detent Solenoid 

6. Vacuum Modulator Valve 

7. Front Servo (Neutral only) 

Cooling and Lubrication 

Oil flows from the pump to the pressure regulator 
valve which regulates pump pressure. When the pump 
output exceeds the demand of line pressure, oil from the 
pressure regulator is directed to the converter feed 
passage to fill the converter. Oil from the converter is 
directed to the transmission cooler by-pass valve. Oil 


from the cooler is directed to the transmission lubri¬ 
cation system. 

The cooler by-pass valve permits oil to be fed 
directly from the converter to lubrication circuits if the 
cooler becomes restricted. This by-pass is not included in 
service pumps. 

Line pressure acts on the: 

1. Manual Valve 

2. Detent Valve 

3. Detent Solenoid 

4. Modulator Valve 

Line pressure at the modulator valve is regulated to a 
pressure called modulator oil, which acts on the pressure 
boost valve, 1-2 accumulator valve and primary valves 
and passes through the detent valve and 3-2 valve to the 
1-2 and 2-3 valve trains. 

Summary 

The converter is filled and all clutches and bands are 
released. The transmission is in Neutral. 


* 
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Fig. 7-7 Neutral - Engine Running 
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DRIVE LEFT AND RIGHT—FIRST SPEED 

POWER FLOW 


Forward Clutch - Applied 
Roller Clutch - Effective 
Direct Clutch - Released 
Front Band - Released 
Rear Band - Released 

Intermediate Clutch - Released 
Intermediate Roller Clutch - Ineffective 


With the selector lever in either Drive Range, the 
forward clutch is applied. This delivers turbine torque to 
the mainshaft and turns the rear internal gear in a clock¬ 
wise direction. (Converter torque ratio = approximately 
2:1 at stall.) 

Clockwise motion of the rear internal gear causes the 
rear pinions to turn clockwise to drive the sun gear 
counterclockwise. In turn, the sun gear drives the front 
pinions clockwise, thus turning the front internal gear, 
output carrier, and output shaft clockwise in a reduction 
ratio of approximately 2.48:1. Reaction of the front 
pinions against the front internal gear is taken by 
reaction carrier and roller clutch assembly to the trans¬ 
mission case. (Approximate stall ratio - 5:1.) 


OIL FLOW (Fig. 7-8) 


When the selector lever is moved to either Drive posi¬ 
tion, the manual valve is repositioned to allow line 
pressure to enter the drive circuit. Drive oil then flows to 
the: 

1. Forward Clutch 

2. 1-2 Shift Valve 

3. Governor Assembly 

4. 1-2 Accumulator Valve 

5. Detent Regulator Valve 

Basic Control 

Drive oil is directed to the forward clutch where it 
acts on two areas of the clutch piston to apply the 
forward clutch. The first, or inner area, is fed through an 
unrestricted passage. The outer area is fed through an 
orifice to insure a smooth shift into Drive. 


Drive oil at the governor assembly is regulated to a 
variable pressure. This pressure increases with vehicle 
speed and acts against the ends of the 1-2 and 2-3 shift 
valves and an area on the modulator valve. 

Drive oil is also regulated to another variable pres¬ 
sure at the 1-2 accumulator valve. This pressure is 
controlled by modulator oil and is directed to the rear 
servo. 1-2 accumulator oil at the rear servo acts on the 
accumulator piston. In addition, to maintain the lower 
pressure in the 1-2 accumulator passage, the 1-2 accumu¬ 
lator valve intermittently uncovers the lo oil passage and 
oil is exhausted at the manual valve. 

Summary 

The converter is filled. The forward clutch is applied. 
The transmission is in first gear. 
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Fig, 7-8 Drive Range - First Gear 


<b 


TRANSMISSION—C-CAR 





































































































































































































































































































































































































































































































































































7-10 


TRANSMISSION—C-CAR 


DRIVE (LEFT)—SECOND SPEED 

POWER FLOW 


Forward Clutch - Applied 

Roller Clutch - Ineffective 

Direct Clutch - Released 

Front Band - Released 

Rear Band - Released 

Intermediate Clutch - Applied 

Intermediate Roller Clutch - Effective 


In second, speed, the intermediate clutch is applied 
to allow the intermediate roller clutch to hold the sun 
gear against counterclockwise rotation. Turbine torque 
through the forward clutch is now applied through the 
mainshaft to the rear internal gear in a clockwise 
direction. 

Clockwise rotation of the rear internal gear turns the 
rear pinions clockwise against the stationary sun gear. 
This causes the output carrier and output shaft to turn 
clockwise in a reduction ratio of approximately 1.48:1. 

(NOTE: Further reduction is possible, at low 
speeds, due to the torque multiplication provided by the 
converter.) 


OIL FLOW (Fig. 7-9) 


As both vehicle speed and governor pressure 
increase, the force of governor oil acting on the 1-2 shift 
valve will overcome the force of regulated modulator oil 
pressure. This allows the 1-2 shift valve to open, per¬ 
mitting drive oil to enter the intermediate clutch 
passage. 

Intermediate clutch oil from the 1-2 shift valve is 
directed to the: 

1. Intermediate Clutch 

2. Rear Servo 

3. Front Servo and Accumulator Pistons 

4. 2-3 Shift Valve 

Basic Control 

Intermediate clutch oil from the 1 -2 shift valve seats 


a one-way check ball and flows through an orifice to the 
intermediate clutch. At the same time, intermediate 
dutch oil moves the accumulator piston against the 1-2 
accumulator oil and accumulator spring to maintain 
lower pressure in the clutch during a 1-2 shift for a 
smooth clutch apply. Intermediate clutch oil seats a 
second one-way check ball and flows to the front servo 
and accumulator pistons. Intermediate clutch oil is also 
directed to a land of the 2-3 shift valve. 


Summary 

The forward and intermediate clutches are applied. 
The transmission is in second speed. 
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Fig. 7-9 Drive Left - Second Gear 
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TRANSMI SSI ON-C-C AR 


DRIVE (LEFT)—THIRD SPEED 
POWER FLOW 


Forward Gutch - Applied 
Roller Gutch - Ineffective 
Direct Gutch - Applied 
Front Band - Released 
Rear Band - Released 
Intermediate Clutch - Applied 


OIL FLOW 

As vehicle speed and governor pressure increase, 
force of governor oil acting on the 2-3 shift valve over¬ 
comes the force of 2-3 shift valve spring and modulator 
oil. This allows the 2-3 shift valve to move, feeding 
intermediate clutch oil to the direct clutch passage. 

Direct clutch oil from the 2-3 shift valve is directed 
to the: 

1. Direct Gutch 

2. Front Accumulator Piston 

3. 3-2 Valve 

Basic Control 

Direct clutch oil from the 2-3 shift valve flows past a 
one-way check valve to the inner area of the direct 
clutch piston to apply the direct clutch. Simultaneously, 


Intermediate Roller Clutch - Ineffective 


In direct drive, engine torque is transmitted from the 
converter, through the forward clutch to the mainshaft 
and rear internal gear. Because the direct clutch is 
applied, equal power is also transmitted to sun gear shaft 
and sun gear. Since both sun gear and internal gears are 
now turning at the same speed, the planetary gear set is 
essentially locked and turns as one unit in direct drive or 
a ratio of 1:1. 


(Fig. 7-10) 

direct clutch oil is fed to the front accumulator piston. 
Pressure of the direct clutch oil, combined with the 
accumulator spring, moves the accumulator and servo 
pistons against servo oil. This acts as an accumulator for 
a smooth direct clutch apply. 

Direct clutch oil is also supplied to the 3-2 valve to 
move the valve against modulator pressure. This cuts off 
modulator oil to the 1-2 regulator and 2-3 modulator 
valves and allows the transmission to utilize the torque 
multiplying characteristics of the converter during 
medium throttle operation without downshifting. 

Summary 

The forward, intermediate and direct clutches are 
applied. The transmission is in third gear (direct drive). 
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Fig. 7-10 Drive Left - Third Gear 
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TRANSMISSION—C-CAR 


PART THROTTLE 3-2 DOWNSHIFTS 

POWER FLOW 

Forward Clutch - Applied Intermediate Roller Clutch - Ineffective in 3rd 

Roller Clutch - Ineffective 
Direct Gutch - Released in 2nd 
Direct Clutch - Applied in 3rd 
Front Band * Released 
Rear Band * Released 
Intermediate Clutch - Applied 
Intermediate Roller Clutch - Effective in 2nd 

OIL FLOW (Fig. 7-11) 

A part throttle 3-2 downshift can be accomplished valve spring will move the 3-2 valve against direct clutch 
below approximately 33 mph by depressing the ac- oil and allow modulator oil to act on the 2-3 modulator 

celerator far enough to raise modulator pressure to valve. This moves the 2-3 valve train against governor oil 

approximately‘87 psi. Modulator pressure and the 3-2 and shifts the transmission to second speed. 


In second speed, the intermediate clutch is applied 
to allow the intermediate roller clutch to hold the sun 
gear against counterclockwise rotation. Turbine torque 
through the forward clutch is now applied through the 
mainshaft to the rear internal gear in a clockwise 
direction. 

Clockwise rotation of the rear internal gear turns the 
rear pinions clockwise against the stationary sun gear. 
This causes the output carrier and output shaft to turn 
clockwise in a reduction ratio of approximately 1.48:1. 
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Fig. 7-11 Part Throttle 3-2 Downshift 


TRANSMISSION—C-CAR 7-15 




















































































































































































































































































































































































































































































7-16 


TRANSMISSION-C-CAR 


DETENT 3-2 DOWNSHIFT 
POWER FLOW 


Forward Clutch - Applied Intermediate Roller Clutch - Effective in 2nd 

Roller Clutch ■ Ineffective Intermediate Roller Clutch - Ineffective in 3rd 

Direct Clutch - Released in 2nd In second speed, the intermediate clutch is applied 

to allow the intermediate roller clutch to hold the sun 
Direct Clutch - Applied in 3rd gear against counterclockwise rotation. Turbine torque 

through the forward clutch is now applied through the 
Front Band * Released mainshaft to the rear internal gear in a clockwise 

direction. 

Rear Band - Released Clockwise rotation of the rear internal gear turns the 

rear pinions clockwise against the stationary sun gear. 
Intermediate Clutch ■ Applied This causes the output carrier and output shaft to turn 

clockwise in a reduction ratio of approximately 1.48:1. 


OIL FLOW (Fig. 7-12) 


While operating at speeds below approximately 70 
mph a forced or detent 3-2 downshift is possible by 
depressing the accelerator to 60° throttle opening. This 
energizes the switch at the carburetor and actuates the 
detent solenoid. The detent solenoid opens an orifice 
that allows line oil at the detent valve to be exhausted, 
thus permitting the detent regulator valve to operate. 
Line oil acting on the detent valve and solenoid is 
supplied by a small orifice. 

Drive oil on the detent regulator valve is then regu¬ 
lated to a pressure of approximately 70 psi and called 
detent oil. Detent oil is then routed to the: 

1. Modulator Passage 

2. 1 -2 Regulator Valve 

3. 2-3 Modulator Valve 

4. 3-2 Valve 

5. 1-2 Primary Accumulator Valve 


6. Vacuum Modulator Valve 

Detent oil in the modulator passage and at the 2-3 
modulator valve will close the 2-3 shift valve, shifting the 
transmission to second gear. 

Detent 2-1 Downshift 

A detent 2-1 downshift can also be accomplished 
below approximately 25 mph because detent oil is 
directed to the 1-2 regulator valve. This allows detent oil 
to act on the 1 -2 regulator, and 1 -2 detent valve to close 
the 1-2 shift valve, shifting the transmission to first 
gear. 

Detent oil is directed to the modulator valve to pre¬ 
vent modulator pressure from regulating below 70 psi at 
high speeds or at high altitudes. 
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Fig. 7-12 Detent 3-2 Downshift 
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DRIVE (RIGHT)—SECOND SPEED 

POWER FLOW 


Forward Clutch - Applied 

Roller Clutch • Ineffective 

Direct Clutch - Released 

Front Band - Applied 

Rear Band - Released 

Intermediate Clutch - Applied 

Intermediate Roller Clutch - Effective 


In second speed, the intermediate clutch is applied 
to allow the intermediate roller clutch to hold the sun 
gear against counterclockwise rotation. Turbine torque 
through the forward clutch is now applied through the 
mainshaft to the rear internal gear in a clockwise 
direction. 

Clockwise rotation of the rear internal gear turns the 
rear pinions clockwise against the stationary sun gear. 
This causes the output carrier and output shaft to turn 
clockwise in a reduction ratio of approximately 1,48:1. 

In second speed - Drive (right), engine braking is 
provided by the front band as it holds the sun gear fixed. 
Without the band applied , the sun gear would overrun 
the intermediate roller clutch. 


OIL FLOW (Fig. 7-13) 


When the selector lever is in Drive (right), inter¬ 
mediate oil from the manual valve is directed to the: 

1. Pressure Boost Valve 

2. 2-3 Shift Valve 

Intermediate oil at the boost valve will increase line 
pressure to 150 psi. This increased intermediate oil pres¬ 
sure at the 2-3 shift valve will close the 2-3 shift valve, 
regardless of car speed. 

For engine braking the front band is applied by 
exhausting servo oil at the manual valve. This allows 


intermediate clutch oil, acting on the servo piston, to 
move the piston and apply the front band. Once the 
transmission is in second speed - Drive (right), it cannot 
upshift to third gear. 

Summary 

The forward and intermediate clutches and front 
band are applied. The transmission is in second gear - 
Drive (right). 



MAINLINE PRESSURE 
INTAKE PRESSURE 
CONVERTER PRESSURE 
GOVERNOR PRESSURE 
MODULATOR PRESSURE 
DETENT PRESSURE 
1-2 ACCUMULATOR PRESSURE 
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Fig. 713 Drive (Right) Second Gear 
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LO RANGE—FIRST SPEED 
POWER FLOW 


Forward Clutch - Applied 

Roller Clutch - Effective 

Direct Clutch - Released 

Front Band - Released 

Rear Band - Applied 

Intermediate Clutch - Released 

Intermediate Roller Clutch - Ineffective 

With the selector lever in Lo range, the forward 
clutch is applied. This delivers turbine torque to the 

OIL FLOW 

Maximum downhill braking can be attained at speeds 
below 40 mph, with the selector lever in Lo position as 
this directs Lo oil from the manual valve to the: 

1. Rear Servo 

2. 1-2 Accumulator Valve 

3. Detent Regulator Valve 

4. 1 -2 Shift Valve 

Basic Control 

Lo oil flows past a check ball to the apply side of the 
rear servo piston and to the 1-2 accumulator valve to 
raise the 1-2 accumulator oil to line pressure for a 
smooth band apply. 

Lo oil acts on the detent regulator valve. Combined 
with the detent spring. Lo oil holds the detent valve 


mainshaft and turns the rear internal gear in a clockwise 
direction. (Converter torque ratio = approximately 
2.00:1 at stall.) 

Clockwise motion of the rear internal gear causes the 
rear pinions to turn clockwise to drive the sun gear 
counterclockwise. In turn, the sun gear drives the front 
pinions clockwise, thus turning the front internal gear, 
output carrier, and output shaft clockwise in a reduction 
ratio of approximately 2.48:1. The reaction of the front 
pinions against the front internal gear is taken by the 
reaction carrier and roller clutch assembly to the trans¬ 
mission case. (Total stall ratio = approximately 5.00:1.) 

Downhill or overrun braking is provided in Lo range 
by applying the rear band , as Ms prevents the reaction 
carrier from overrunning the roller clutch. 


(Fig. 7-14) 

against line oil acting on the detent valve, causing drive 
oil to flow through the detent regulator valve into the 
detent and modulator passages. Modulator and detent oil 
at line pressure acting on the 1-2 regulator and 1-2 
detent valve overcomes governor oil and Lo oil on the 
1-2 shift valve at any vehicle speed below approximately 
40 mph, and the transmission will shift to first gear. 

In first speed - Lo range, the transmission cannot 
upshift to second speed regardless of vehicle or engine 
speed. 

Summary 

The forward clutch and rear band are applied. The 
transmission is in first speed - Lo range. 
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Fig. 7-14 Lo Range - First Gear 
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Fig. 7-15 Reverse 
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REVERSE 
POWER FLOW 


Forward Clutch - Released 
Roller Clutch - Ineffective 
Direct Clutch - Applied 
Front Band - Released 
Rear Band - Applied 
Intermediate Clutch - Released 


OIL FLOW 


When the selector lever is moved to the Reverse posi¬ 
tion, the manual valve is repositioned to allow line pres¬ 
sure to enter the reverse circuit. Reverse oil then flows 
to the: 

1. Direct Clutch 

2. 2-3 Shift Valve 

3. Rear Servo Piston 

4. Pressure Boost Valve 

Basic Control 

Reverse oil from the manual valve flows to the large 
area of the direct clutch piston and to the 2-3 shift valve. 


Intermediate Roller Clutch - Ineffective 

In Reverse, the direct clutch is applied to direct 
turbine torque to the sun gear shaft and sun gear. The 
rear band is also applied, holding the reaction carrier. 

Clockwise torque to the sun gear causes the front 
pinions and front internal gear to turn counterclockwise 
in reduction. The front internal gear is connected 
directly to the output shaft, thus providing the reverse 
output gear ratio of approximately 2.08:1. The reverse 
torque multiplication at stall (converter and gear ratios) 
is approximately 4.00:1. 


(Fig. 7-15) 

From the 2-3 shift valve, it enters the direct clutch pas¬ 
sage and is directed to the small area of the direct clutch 
piston to apply direct clutch. 

Reverse oil flows to the rear servo and acts on the 
servo piston to apply the rear band. Reverse oil also acts 
on the pressure boost valve to boost line pressure. 

Summary 

The direct clutch and the rear band are applied. The 
transmission is in Reverse, 
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400 SPACER PLATE-CONTROL VALVE ASSY. (TYPICAL) 


Fig. 7-16 Spacer for Control Valve Assembly 


SERVICE INFORMATION 


1. Fluid Leakage Precautions 

The precautions that must be observed to prevent 
fluid leaks are as follows: 

1. Use new gaskets and O-ring seals whenever there 
is a disassembly. 

2. Use a very small amount of petrolatum to hold 
gaskets and thrust washers in place during assembly, or 
to seal gaskets. Never use gasket paste or shellac. 

3. Make sure that composition cork and paper gas¬ 
kets are not wrinkled or creased when installed. Make 


sure that gaskets have not stretched or shrunk during 
storage. 

4. Make sure the square type O-ring seals are in¬ 
stalled squarely and are not twisted during assembly. 

5. Make sure that mating surfaces of castings are 
flat and smooth, free of deep scratches, chips, and burrs. 

6. Torque bolts to proper torque. 

2. Points of Possible Oil Leaks 

When checking for oil leaks, first determine whether 
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leak originates from transmission or engine. The original 
factory fill fluid in the transmission is formulated with a 
red aniline dye to assist in locating leaks. If the color of 
the dye cannot be detected in the transmission fluid, the 
fluid should be changed. Red dye appearing in the leak¬ 
ing oil will give positive identification as to the location 
of the leak. 

If oil leak is found to be in transmission, check for 
leak in following areas: 

a. Front End 

It will be necessary to remove lower cover at front of 
transmission case to determine location of leaks at front 
end. To correct leaks at front end, it will be necessary to 
remove transmission from car. 

1. Pump oil seal leak - Check pump oil seal to make 
certain it is correctly installed and not damaged. 

When installing a new pump oil seal, Note 13, make 
certain that bore is free from foreign material and that 
garter spring on seal is correctly positioned. Check finish 
of converter neck and bearing surface in pump body. 

2. Pump assembly-to-case square cut O-ring or gas¬ 
ket damaged. 

3. Rubber coated-washers on pump attaching 
screws damaged or missing. 

4. Converter - Inspect converter for indications of 
leakage. See Note 14, for checking procedure. 

b. Extension Housing 

1. Extension housing oil seal not installed properly 
or damaged. 


2. Gasket (extension housing-to-case) improperly 
installed or damaged. 

3. Extension housing-to-case attaching screws not 
torqued to specifications. Tighten to 23 foot-pounds. 

4. Porous or cracked casting. 

5. Propeller shaft front slip yoke scratched or 
corroded. 

6. O-ring on output shaft, improperly installed or 
damaged. 

c. Transmission Case 

1. Speedometer driven gear housing retainer attach¬ 
ing screw loose. Tighten to 18 foot-pounds. 

2. Speedometer driven gear housing O-ring or lip 
seal damaged. 

3. Speed controlled spark switch or transmission 
speed sensor loose. 

4. Governor cover attaching screws not tight. 
Tighten screws to 18 foot-pounds. 

5. Damaged governor gasket. 

6. Electrical connector O-ring damaged. 

7. Parking pawl shaft cup plug not properly 
installed. 

8. Manual shaft seal damaged. 

9. Vacuum modulator damaged. 

10. Vacuum modulator retainer screw loose. Tighten 
to 18 foot-pounds. 

11. Vacuum modulator diaphragm damaged. 

(NOTE: A ruptured diaphragm would allow trans¬ 
mission oil to be drawn into intake manifold and 
vacuum line. Usually the exhaust will be excessively 
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Fig. 7-17 Control Valve Body Oil Passages 
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Fig. 7-18 Transmission Case Oil Passages (Bottom View) 

smoky due to transmission oil added to the combustion. 12. Bottom pan gasket damaged. 

Oil level of transmission will also be low with no visible 13. Bottom pan attaching screws loose. Tighten to 

external leak.) 12 foot-pounds. 

14. Line pressure plug not tight. Tighten to no more 
than 10 foot-pounds to avoid pan distortion. 
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Fig. 7-21 Pump Body Oil Passages 


Fig. 7-22 Pump Cover OH Passages 


15. Porous or cracked casting* c. Pump to case gasket mispositioned. 

16. Vent pipe. d. Foreign material between pump and case, or 

a. Transmission over-filled between pump cover and body. 

b. Water in oil. e. Case - Porous pump face improperly machined. 


OIL PASSAGES 



(FIXED STATOR DESIGN) 


OIL PASSAGES 


«960S»Q| 




(VARIABLE STATOR DESIGN) 


1966 MODEL TURBINE SHAFTS 



_1967 MODEL TURBINE SHAFTS 


1968 THRU 1972—FIXED STATOR DESIGN ONLY 



Fig. 7-23 Turbine Shafts 
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Fig. 7-24 Band Roller Clutch and Clutch Application Chart 
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f. Pump - Shy of stock, porous. Breather hole in 
pump cover plugged. 

g. Cut O-ring or intake or grommet on filter assem¬ 
bly. 

d. Oil Cooler Pipe Connections 

1. Outside oil cooler pipe connections improperly 
installed or damaged. Also connectors in radiator and 
transmission. 

2. Oil cooler pipe connections not tight. Tighten to 
23 foot-pounds on 5/16" pipes and 25 foot-pounds on 
3/8" pipes. 

3. Flare on oil cooler pipes damaged at radiator or 
transmission. 

e. Filler Pipe 

1. O-ring damaged or improperly installed on pipe. 

2. Filler pipe not fully seated in case. 


f. Internal Leaks 

It will be necessary to remove bottom pan to deter¬ 
mine location of internal leaks. 

1. Governor pipes damaged. 

2. Rear servo cover attaching screws not tight. 
Tighten to 18 foot-pounds. 

3. Rear servo cover gasket damaged. 

4. Control valve assembly spacer plate-to-case gas¬ 
ket damaged. 

5. Control valve assembly attaching screws loose. 
Tighten to 8 foot-pounds. 

6. Solenoid gasket damaged. 

7. Solenoid attaching screws loose. Tighten to 8 
foot-pounds. 

8. Intake pipe O-ring or filter grommet damaged 
causing a foaming condition. 

9. Rear servo square cut O-ring improperly installed 
or damaged. 


DIAGNOSIS 


3. Turbo Hydra-Matic 400 
Diagnosis Procedure 

(NOTE: The following information, unless specifi¬ 
cally noted elsewhere, is not applicable to the Eldorado.) 

CA UTION: In the event of a major transmission 
failure, replace filter assembly, flush oil cooler and 
lines. This is particularly important in the case of a 
converter failure. 


3a. How to Use This Diagnosis Guide 

This Diagnosis Guide should be used in the following 
sequence to positively locate the problem: 

1. Perform the “Preliminary Checking Procedure” 
in Part b, recording the readings in the Oil Pressure 
Reading row. After taking the pressure readings, place 
Low, Normal or High in each box of the Oil Pressure 
Pattern row. 

2. Road test the car as described in Part c, if pro¬ 
blem is not known, 

3. Refer to the “Transmission Malfunction Related 
to Oil Pressure” chart in Part d. First, determine if mal¬ 
function noted is in this chart. If so, compare Oil Pres¬ 
sure Pattern row in Part b with Part d. A dash on the 
“Transmission Malfunction Related to Oil Pressure” 
chart means that the oil pressure reading has no signifi¬ 
cance under the test condition. 

If transmission malfunction is found in this chart, 
follow the directions indicated in the Malfunction col¬ 
umn, The oil pressure pattern will indicate where the 
malfunction is. 

The only time it is necessary to determine a pressure 
drop (the control valve assembly-governor line pressure 
check, part m) is when there is “No 1-2 Upshift and/or 
Delayed Upshift” and all oil pressure readings are 
normal. 


It will not be necessary to repeat oil pressure read¬ 
ings taken during preliminary checks should this be 
called for during further tests. 

4. If malfunction cannot be determined by the 
chart in Part d, or if upon completion of these tests, it is 
not found, see the “Transmission Troubleshooting 
Guide”, in Part e, to locate malfunction not related to 
oil pressure. 

All malfunctions, both those related to oil pressure 
and those that are not, are listed in the “Transmission 
Troubleshooting Guide”. Always perform the “Preli¬ 
minary Checking Procedure” first as it provides a posi¬ 
tive means to isolate the problem if the malfunction can 
be diagnosed by this procedure. 

5. After correcting malfunction, road test car as de¬ 
scribed in Part c. 

(NOTE: This information pertains to all Cadillac 
transmissions. For additional illustrations on the 
Eldorado transmission, see the later portion of this 
section.) 

3b. Preliminary Checking Procedure 

(See page 7-31). 

3c. Transmission Road Testing 

1. Connect portable tachometer to engine. Engine 
rpm will identify shift points. 

2. Place selector in “Drive Left” position and 
accelerate the vehicle from rest at a minimum throttle 
opening. The specifications for shift points are: 

Upshift Maximum 

1- 2 15 mph 

2- 3 30 mph 

Accelerate the vehicle from rest at wide-open 
throttle. The specifications for shift points are: 
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Maximum 

Upshift Except 693 693 Style 

1- 2 53 mph 50 mph 

2- 3 88 mph 85 mph 

Detent Down shifts 

3- 2 75 mph 72 mph 

2-1 28 mph 25 mph 

Downshifts should occur (3-2 and 2-1) as the vehicle 
speed decreases to 0 mph. Stop car. 

3. Place selector in “Drive Right” position and 
accelerate the vehicle from rest. A 1-2 shift should occur 


at all throttle openings. No 2-3 shift can be obtained in 
this range. Stop car. 

4. Place selector in “Low”. No upshift should occur 
in this range regardless of the throttle opening. 

5. Position the selector in “Drive Left” and acceler¬ 
ate the vehicle to 35 mph and move the selector to 
“Drive Right”. A 3-2 downshift should occur, increasing 
the engine rpm and an engine braking effect should be 
noticed on deceleration. 

6. With the selector in “Drive Right” at approxi¬ 
mately 25 mph, but not over 40 mph, at closed throttle, 
move the selector to “Low”. A 2-1 downshift should 
occur, increasing the engine rpm and an engine braking 
effect should be noticed on deceleration. Stop car. 

7. Place selector in “Reverse” and check for reverse 
operation. 
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3b. Preliminary Checking Procedure 


CHECK TRANSMISSION OIL LEVEL 
SEE NOTE 6 or 24. 


Fig. 7-25 Oil Pressure Test Gage 
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C/4 UTION: Total Running Time for This 
Combination Not to Exceed 2 Minutes. 


CHECK MANUAL LINKAGE AND CORRECT. 

SEE NOTE 4 or 21. 


CHECK OIL PRESSURE IN FOLLOWING 

MANNER 


INSTALL OIL PRESSURE GAGE 


/ \ ^-v. 

\ 


Range 

— i -** 

y Drive 
y (Left) 

—-Brakes 
Applied 
Engine at 
1000 RPM 

- 

Drive-R 
Brakes 
Applied 
Engine at 
1000 RPM 

‘ N. 

Reverse 
Brakes 
Applied 
Engine at 
1000 RPM 

Neutral 
Brakes 
Applied 
Engine at 
1000 RPM 

Drive Idle 
Set Engine 
Idle to 
Specifi¬ 
cations 

* Drive 

30 MPH 
Closed 
Throttle 

Oil Pressure 
Reading 







Normal 

P.S.I. 

60 to 90 

135 to 160 

95 to 150 

55 to 70 

60 to 85 

55 to 70 

Oil Pressure 
Pattern - Low, 
Normal or High 



f 





♦The following alternate check may be used to obtain this pressure reading and permit all the required 
pressure checks to be made without the necessity of a road test. 

1. Vehicle on hoist - driving wheels off ground, foot off brake, in Drive Range. 

2. Engine 2000 RPM. 

3. Close throttle (foot off accelerator) and take pressure reading engine 2000 - 1200 RPM. 


NOTE: With closed throttle and driving wheels off the ground, engine RPM will drop rapidly. Pressure 
reading must be taken within RPM’s indicated and with closed throttle. 





































Malfunction 

Drive 
(Left) 
Brakes 
Applied 
1000 RPM 

Drive-R 
Brakes 
Applied 
1000 RPM 

* 

Reverse 
Brakes 
Applied 
1000 RPM 

Neutral 
Brakes 
Applied 
1000 RPM 

Drive 

Idle 

Drive 30 MPH 
Closed 
Throttle or 
Alternate 
Check 

Pressure Drop 

Occurs While Engine 
RPM Increases From 
1000 to 3000 RPM 
in Drive Range 
Wheels Free to Move 
and Vacuum 
Modulator Line 
Disconnected 

Possible Cause 
of 

Malfunction 

Oil 

Pressure 

Oil 

Pressure 

Oil 

Pressure 

Oil 

Pressure 

Oil 

Pressure 

Oil 

Pressure 

No 1-2 Upshift 
and/or Delayed 
Upshift 

Compare Pre¬ 
liminary 

Pressure 

Heading and 

See Part f. 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Drop 

Malfunction in 
Control Valve 

Assy. 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

No Drop 

Malfunction in 
Governor or 
Governor Feed 
System 

High 

Normal 

Normal 

Normal 

- 

High 

- 

Malfunction in 
Detent System 

High 

Normal 

High 

High 

- 

- 

- 

Malfunction in 
Modulator or 
Vacuum Feed Sys¬ 
tem to Modulator 

Slipping-Reverse 
See Trouble¬ 
shooting Guide 

Normal 

Normal 

Low 

Normal 

- 

Normal 

- 

Oil Leak in Feed 
System to the 
Direct Clutch 

Slipping- 1st 

Gear. See 
Trouble¬ 
shooting Guide 

Low 

Low to 
Normal 

Normal 

Low to 
Normal 

- 

Low to 
Normal 


Oil Leak in 

Feed System to 
the Forward 

Clutch 

*Downshift with 
Zero Throttle 
and No Engine 
Braking in 

Drive 

** 

Normal 

Normal 

Normal 

Normal 

High 

High 

- 

Stator and 

Detent 

Wires switched 





JJ 

> 



C/) 

CO 



* Applicable only to variable stator transmissions, not to any 1968 through 1972 models* 
**1966 Cadillac, with brakes applied, will show high if wires are switched. 
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3e. No 1-2 Upshift and/or Delayed Upshift 


CHECK TRANSMISSION OIL LEVEL 


DISCONNECT ELECTRICAL 
PLUG FROM TRANSMISSION 
AND TEST CAR 
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3f. 1-2 Shift Feel Complaint—Firm Shift 



CHECK 1-2 ACCUMULATOR 



OK 


INSPECT INTERMEDIATE 
CLUTCH. IE BURNED. 
CHECK CAUSE. SEE PART v* 


CHECK FOR PROPER NO. AND 
TYPE OF PLATES. SEE NOTE 
3, PART y oi NOTE 20. PART e. 
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1-2 Shift Feel Complaint—Soft Shift 


CHECK TRANSMISSION Oil LI VI L 


CHECK ENGINE TUNE 


SOFT SHIFT 
DRAWN OUT 
END 

SUPS, OR 
SHIFT WITH 
BUMP 




CHECK VACUUM SYSTEM FOR 
RESPONSE AT MODULATOR. 
OIL LINE PRESSURE SHOULD 
VARY AND RESPOND RAPIDLY 
TO QUICK CHANGES IN 
THROTTLE OPENINGS 


POOR 


NORMAL 


.CHECK VACUUM FEED, INCLUDING 
CARBURETOR LOR RESTRICTION 
& CORRECT . 


CHECK LINE PRESSURE 
DRIVE LEFT AT 1000 RPM 


CHECK MOLT ASSY. 
SEE PART w 
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3g. 2-3 Shift Complaint 


CHECK TRANS. OIL LEVEL 
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3h. Drive in Neutral 



3i. Will not Hold in Park or 
Will Not Release from Park 
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3j. No Engine Braking— Lo Range—1st Gear 



3k. No Engine Braking—Intermediate Range— 
2nd Gear 


-FRONT SERVO & ACCUMULATOR- 
OIL RINGS AND/OR BORES LEAKING OR FRONT 
SERVO PISTON COCKED OR STUCK 


-FRONT BAND- 

BROKEN, BURNED (CHECK FOR CAUSE) NOT 
ENGAGED ON ANCHOR PIN AND/OR SERVO PIN 
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31. No Reverse or Slips in Reverse 



3m. 1st and 2nd Speeds Only, No 2-3 Upshift 
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3n. No Drive in Drive Range 



3o. No Detent Downshifts 




















TRANSMISSION—C-CAR 


7-41 


3p. Transmission Noisy 

(NOTE; Before checking transmission for what is believed to be “Transmission Noise,” make certain the noise is not 
from the water pump, generator, air conditioner, power steering, etc. These components can be isolated by removing the 
proper belt and running the engine no more than two minutes at one time.) 



* There is no approved service procedure for checking or cleaning the filter. If the filter is suspected of being plugged or 
restricted, it must be replaced. 


3q. Cause of Low Line Pressure 

1. Low Transmission Oil Level 

2. Modulator Assembly - See Fig. 7-5. 

3. Filter 

A. Blocked or restricted.* 

B. “0” Ring on intake pipe and/or grommet 
omitted or damaged. 

C. Split or leaking intake pipe. 

D. Wrong filter assembly. 

4. Pump 

A. Pressure regulator or boost valve stuck. 

B. Gear clearance, damaged worn. (Pump will 
become damaged if drive gear is installed backwards, or 
if converter pilot does not enter crankshaft freely). 

C. Pressure regulator spring, too weak. 

D. Not enough spacers in pressure regulator. 

E. Pump to case gasket mispositioned. 

F. Defective pump body and/or cover. 

G. Mismatch pump cover/pump body. 

5. Internal Circuit Leaks 


A. Forward clutch leak (pressure normal in neutral 
and reverse-pressure low in drive). 

1. Check pump rings. 

2. Check forward clutch seals. 

B. Direct clutch leak (pressure normal in neutral, 
low, intermediate, and drive-pressure low in reverse). 

1. Check center support oil seal rings. 

2. Check direct clutch outer seal for damage. 

3. Check rear servo and front accumulator pistons 
and rings for damage or missing. 

6. Case Assembly 

A. Porosity in intake bore area. 

B. Check case for intermediate clutch plug leak or 
blown out. 

C. Lo-reverse check ball mispositioned or missing 
(this will cause no reverse and no overrun braking in Lo 
range). 

*There is no approved service procedure for checking or 
cleaning the filter, if the Filter is suspected of being 
plugged or restricted. It must be replaced. 
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3r. Causes of High Line Pressure 

1. Vacuum Leak 

A. Full leak (vacuum line disconnected.) 

B. Partial leak in line from engine modulator. 

C. Improper engine vacuum. 

D. Vacuum operated accessory leak. (Hoses, 
vacuum advance, etc.). 

2. Damaged Modulator 

A. Stuck valve. 

B. Water in modulator. 

C. Not operating properly - Part w. 

3. Detent System 

A. Detent switch actuated (plunger stuck) or 
shorted. 

B. Detent wiring shorted. 

C. Detent solenoid stuck open. 

D. Detent feed orifice in spacer plate blocked. 

E. Detent solenoid loose. 

F. Detent valve bore plug damaged. 

C. Detent regulator valve pin short, 

4. Pump 

A. Pressure regulator and/or boost valve stuck. 

B. Incorrect pressure regulator spring. 

C. Too many pressure regulator valve spacers. 

D. Pump casting bad. 

E. Pressure boost valve installed backwards or de¬ 
fective. 

F. Aluminum bore plug has hole or otherwise 
defective. 

G. Pressure boost bushing broken or otherwise 
defective. 

5. Control Valve Assembly 

A. Spacer plate-to-case gasket off location. 

B. Wrong spacer plate-to-case gasket. 

3s. Causes of Improper Vacuum at Modulator 

1. Engine 

A. Requires tune up. 

B. Loose vacuum fittings. 

C. Vacuum operated accessory leak (hoses, vacuum 
advance, etc.) 

2. Vacuum Line to Modulator 

A. Leak. 

B. Loose fitting. 

C. Restricted orifice, or incorrect orifice size. 

D. Carbon build up at modulator vacuum fitting. 

E. Pinched line. 

F. Grease or varnish material in pipe (no or delayed 
upshift-cold). 

3t. Causes of Oil Leaks 

1. Transmission Oil Pan Leaks 

A. Attaching bolts not correctly torqued. 

B. Improperly installed or damaged pan gasket. 

C. Oil pan gasket mounting face not flat. 

2. Case Extension Leak 

A. Attaching bolts not correctly torqued. 

B. Rear seal assembly-damaged or improperly 
installed, (Propeller shaft yoke damaged) 

C. Gasket--(Extension to case) damaged or impro¬ 
perly installed. 

D. Porous casting. 

E. Output shaft “0” ring damaged. 


3. Case Leak 

A. Filler pipe “0” ring seal damaged or missing; 
misposition of filler pipe bracket to engine-^Loading” 
one side of the “O” ring, 

B. Modulator assembly “O” ring seal-damaged or 
improperly installed. 

C. Connector “O” ring seal-damaged or improperly 
installed. 

D. Governor cover, gasket and bolts-damaged, 
loose; case face leak. 

E. Damaged or porosity. Leak at speedometer 
driven gear housing or seal. Leak at speedometer hole 
plug. 

F. Manual shaft seal-damaged, improperly installed. 

G. Line pressure tap plug-stripped, shy sealer com¬ 
pound. 

H. Vent pipe (refer to Item 5). 

I. Porous case, or cracked at pressure plug boss. 

4. Front End Leak 

A. Front seal-damaged (check converter neck for 
nicks, etc., also for pump bushing moved forward) garter 
spring missing. 

B. Pump attaching bolts, and seals-dam aged, 
missing, bolts loose. 

C. Converter-leak in weld. 

D. Pump “0” ring seal-damaged. (Also check pump 
oil ring groove and case bore). 

E. Porous casting (pump or case). 

F. Pump--drain back hole not open. 

5. Oil Comes Out Vent Pipe 

A. Transmission over-filled. 

B. Water in oil. 

C. Filter “O” ring damaged or improperly assem¬ 
bled causing oil to foam. 

D. Foreign material between pump and case or be¬ 
tween pump cover and body. 

E. Case-porous, pump face improperly machined. 

F. Pump-shy of stock, porous. 

G. Pump to case gasket mispositioned. 

H. Pump breather hole blocked or missing. 

I. Hole in intake pipe. 

6. Oil Cooler Lines 

A. Connections at radiator loose or stripped. 

B. Connections at case loose or stripped. 

7. Modulator Assembly 

A. Diaphragm defective - Part w. 

3u. Control Valve Assembly—Governor Line 
Pressure Check 

1. Install line pressure gage. 

2. Disconnect vacuum line to modulator. 

3. With car on hoist (rear wheels off ground), foot 
off brake, in drive, check line pressure at 1000 RPM. 

4. Slowly increase engine RPM to 3000 RPM and 
determine if a line drop occurs (7 psi or more). 

5. If pressure drop occurs, disassemble, clean and 
inspect control valve assembly. 

6. If no pressure drop occurs: 

A. Inspect governor. 

1. Stuck valve. 

2. Weight freeness. 

3. Restricted orifice in governor valve. 
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B. Governor feed system. 

L Check screen in governor feed pipe hole in case 
assembly. 

2, Check for restrictions in governor pipe. 

3v. Causes of Burned Clutch Plates 

(NOTE: Burned clutch plates can be caused by 
incorrect usage of clutch plates. Also, anti-freeze in 
transmission fluid can cause severe damage, such as large 
pieces of composition clutch plate material peeling off.) 

1. Forward Clutch 

A. Check ball in clutch housing damaged, stuck or 
missing. 

B. Clutch piston cracked, seals damaged or missing. 

C. Low line pressure. 

D. Manual valve mispositioned. 

E. Restricted oil feed to forward clutch (Examples: 
Clutch housing to inner and outer areas not drilled, re¬ 
stricted or porosity in pump). 

F. Pump cover oil seal rings missing, broken or 
undersize; ring groove oversize. 

G. Case valve body face not flat or porosity be¬ 
tween channels. 

H. Manual valve bent and center land not ground 
properly. 

2. Intermediate Clutch 

A. Rear accumulator piston oil ring, damaged or 
missing. 

B. 1-2 accumulator valve stuck in control valve 
assembly. 

C. Intermediate clutch piston seals damaged or 
misssing. 

D. Center support bolt loose. 

E. Low line pressure (See Part q). 

F. Intermediate clutch plug in case missing. 

G. Case valve body face not flat or porosity be¬ 
tween channels. 

H. Manual valve bent and center land not ground 
properly. 

3. Direct Clutch 

A. Restricted orifice in vacuum line to modulator 
(poor vacuum response.) 

B. Check ball in direct clutch piston damaged, stuck 
or missing. 

C. Defective modulator bellows - Part w. 



D. Center support bolt loose. (Bolt may be tight in 
support but not holding support tight to case). 

E. Center support oil rings or grooves damaged or 
missing. 

F. Clutch piston seals damaged or missing. 

G. Front and rear servo pistons and seals damaged, 

H. Manual valve bent and center land not cleaned 
up, 

I. Case valve body face not flat or porosity be¬ 
tween channels. 

J. Intermediate roller clutch installed backwards, 

K. 3-2 valve, 3-2 spring or 3-2 spacer pin installed in 
wrong location in 3-2 valve bore. 

(NOTE: If direct clutch plates and front band are 
burned, check manual linkage. See Note 4.) 

3w. Vacuum Modulator Assembly 

The following procedure is recommended for check¬ 
ing Turbo Hydra-matic modulator assemblies in the field 
before replacement is accomplished. 

1. Vacuum Diaphragm Leak Check. Insert a pipe 
cleaner into the vacuum connector pipe as far as possible 
and check for the presence of transmission oil. If oil is 
found, replace the modulator. 

CA UTION: Gasoline or water vapor may settle in 

the vacuum side of the modulator. If this is found 

without the presence of oil , the modulator should 

not be changed. 

2. Atmospheric Leak Check. Apply a liberal coating 
of soap bubble solution to the vacuum connector pipe 
seam, the crimped upper to lower housing seam, and the 
threaded screw seal, Fig. 7-26. Using a short piece of 
rubber tubing, apply air pressure to the vacuum pipe by 
blowing into the tube and observe for leak bubbles. If 
bubbles appear, replace the modulator. 

(NOTE: Do not use any method other than human 
lung power for applying air pressure, as pressures over 6 
psi may damage the modulator.) 

3. Bellows Comparison Check. Make a comparison 
gage, as shown in Fig. 7-27, and compare the load of a 
known good Hydra-matic modulator with the assembly 
in question. 

a. Install the modulator that is known to be accept¬ 
able on either end of the gage. 


ENDS TO BE SQUARE 
r WITHIN 1/64" 


SCRIBED 

LINE- 



3/8" 

BRASS 

ROD 






Fig. 7-27 Vacuum Modulator Test Gage 
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b. Install the modulator in question on the opposite 
end of the gage. 

c. Holding the modulators in a horizontal position, 
bring them together under pressure until either modula¬ 
tor sleeve end just touches the line in the center of the 
gage. The gap between the opposite modulator sleeve 
end and the gage line should then be 1/16” or less. If the 
distance is greater than this amount, the modulator in 
question should be replaced. 

4. Sleeve Alignment Check. Roll the main body of 
the modulator on a flat surface and observe the sleeve 
for concentricity to the can. If the sleeve is concentric 
and the plunger is free, the modulator is acceptable. 

Once the modulator assembly passes all of the above 
tests, it is an acceptable part and should be re-used. 

3x. Downshift Solenoid Circuit Check 

(NOTE: Before checking the downshift solenoid 
circuitry, make certain that the transmission downshift 
switch is properly adjusted as described in Note 5.) 

1. With transmission shift lever in Park, turn igni¬ 
tion switch to “ON” position, but do not start car. 
Leave ignition switch “ON” throughout checking proce¬ 
dure. 

2. Working under hood, slowly advance throttle 
linkage to wide open position. One click should be heard 
from transmission. 

3. Allow throttle to return to closed position. One 
click should be heard from transmission. 

4. If system performed as described above, down¬ 
shift circuit is operating properly. If system does not 
perform as described above, proceed to step 5. 

5. Use test light to check orange wire at connector 
on side of transmission case. Test light should light with 
throttle wide open and go out when throttle is released. 

a. If system operates as described above, but did 
not perform properly during steps 1-3, replace solenoid 
after first checking to see that internal wiring is opera¬ 
tional. 

b. If light fails to light with throttle in wide open 
position, the circuit is open, proceed to step 6. 

c. If light lights with throttle closed, the circuit is 
shorted. Proceed to step 9. 

6. Remove air cleaner. Remove orange wire connec¬ 
tor at transmission downshift switch. Use test light to 
check from the bare terminal at switch with throttle 
wide open. 

a. If test light lights, replace orange wire. Recheck 
system. 


b. If test light fails to light, proceed to step 7. 

7. Check black striped orange feed wire at trans¬ 
mission downshift switch with test light. 

a. If test light lights, replace transmission downshift 
switch. Recheck system. 

b. If test light fails to light, proceed to step 8. 

8. Check 10 amp (gages and transmission control 
fuse) in fuse panel. 

a. If necessary to replace fuse, recheck system. 

b. If fuse is all right, it will be necessary to locate 
the open in the wiring. Test the circuit continuity from 
the black-striped orange wire at the downshift switch to 
the battery. 

9. Remove air cleaner. Remove orange wire connec¬ 
tor at transmission downshift switch. Use test light to 
check from the bare terminal at switch with throttle 
closed. 

a. If test light fails to light, orange wire is shorted. 
Correct shorting condition. 

b. If test light lights, proceed to step 10. 

10. With throttle in closed position, check black 
striped orange feed wire at transmission downshift 
switch. 

a. If test light fails to light, replace transmission 
downshift switch. Recheck system. 

b. If test light lights, it will be necessary to locate 
the short in the wiring. Test the circuit from the black- 
striped orange wire at the downshift switch to the 
battery. 


3y. Type AA Clutch Parts 


— 

Clutch 

No. of 

Flat Steel 
Clutch Plates 

No. of 

Waved Steel 
Clutch Plates 

Forward Clutch 

*4 

• 1 

Direct Clutch 

*5 i 

1 

Intermediate 



Clutch 

2 

1 


*Steel Plate Thickness - .0915” 



No. of Clutch 

No. of Piston 

Clutch 

Composition 

Release 


Plates 

Springs 

Forward Clutch 

5 

16 

Direct Clutch 

6 

14 

Intermediate 


A 

Clutch 


O 


SERVICE INFORMATION 


4. Manual Linkage Adjustments 
(Fig. 7-28) 

1. Loosen adjusting nut on steering column relay 
rod to trunnion assembly swivel. 

2. Pull trunnion lever up to position transmission 
shift valve in Park, then pull lever down to the third 
(Neutral) step. Make sure lever is centered in this detent 
position. 


3. Position selector lever in Neutral detent in 
steering column. 

4. Tighten relay rod to trunnion swivel adjusting 
nut. 

5. Check operation of selector lever by performing 
the following steps: 

a. Lift lever and move to neutral deten t. (This is 
the detent in the transmission.) Release the lever and 
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check to make sure that the lever fits into neutral detent 
in steering column. 

b. Move lever to Drive detent. There should be a 
slight travel of the lever beyond this detent until the 
drive stop in the steering column is reached. 

c. Move lever to Reverse detent and check as in b 
above. 


WARNING: WHENEVER LINKAGE IS RE¬ 
ADJUSTED, CHECK FOR PROPER OPER¬ 
ATION OF NEUTRAL SWITCH, PARKING 
BRAKE RELEASE, BACK-UP LIGHTS AND 
COLUMN LOCK IN PARK. REFER TO SEC¬ 
TION 12, NOTE 41, FOR PROPER METHOD OF 
CHECKING FUNCTION OF NEUTRAL SWITCH. 


5. Transmission Downshift Switch 

a. Removal 

1. Remove air cleaner. 

2. Disconnect wire connectors. 

3. Remove downshift switch. 

(NOTE: Transmission downshift switch can be 
removed with anti-dieseling solenoid as an assembly by 
removing two screws at bracket under ignition coil 
mounts.) 

b. Installation 

(NOTE: If downshift switch was removed along 
with solenoid mounting bracket as an assembly, install 
bracket after positioning actuating shaft as described in 
step 1 and secure bracket under coil mount with two 
screws and washers.) 

1. Hold switch in on-car position and rotate switch 
actuating shaft clockwise until it stops. Install lever on 
shaft with notch on inside and lever in straight-up posi¬ 
tion. 

2. Insert shaft into hole on throttle adapter plate. 

3. Insert two mounting screws through switch 
mounting to solenoid mounting bracket and lightly 
tighten. 



4, Adjust switch as described in Part c. 

5, Connect wires to terminals on switch. 

6, Replace air cleaner. 

c. Adjustment 

1. Remove carburetor air cleaner. 

2. Make certain that carburetor is adjusted to speci¬ 
fication and that throttle linkage is at low speed idle 
setting. 

3. Loosen two mounting screws and insert a #42 
(.094") wire gage size drill into the calibrating hole 
below lower wire terminal, Fig. 7-29. Adjust position of 
switch so that lever just touches the carburetor adapter 
plate arm (stud on 693). 

With this adjustment the downshift switch should 
make contact above 60° throttle. 

4. With switch positioned, tighten mounting screws 
and remove #42 (.094”) gage from calibrating hold 
through switch. 

5. Repeat step 3, if necessary. 

6. Install air cleaner. 

6. Checking and Adding Oil 

(NOTE: Car level and oil temperature are partic¬ 
ularly important when checking fluid level on a Turbo 
Hydra-matic transmission. Careful attention to the 
following procedures is necessary in order to determine 
the actual fluid level.) 

a. Turbo Hydra-Matic Oil Recommendations 

Whenever fluid is added, use only DEXRON® type 
transmission fluid, or fluids of equivalent quality that 
have been especially formulated and tested for use in the 
Turbo Hydra-matic transmission. 

The transmission dipstick and filler tube on 1972 
Cadillacs is located under the hood at the right rear top 
of the engine. 



Fig. 7-28 Adjusting Manual Linkage 


Fig. 7-29 Downshift Switch Adjustment 
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Fig. 7-30 Transmission Oil Level (Except 693) 


The bottom pan should be drained every 24,000 
miles and fresh fluid added to obtain the proper level on 
the dipstick, Fig, 7-30. For cars subjected to heavy city 
traffic during hot weather, or in commercial use, when 
the engine is regularly idled for prolonged periods, the 
bottom pan should be drained every 12,000 miles. 

The oil intake system incorporates an intake pipe 
O-ring seal and Filter assembly that should also be 
replaced after the first 24,000 miles. 

In any case of a major transmission failure, the filter 
assembly must be replaced. In addition, the oil cooler 
and cooler lines should be flushed. 

b. Checking and Adding Fluid 

Fluid level should be checked at every engine oil 
change. The full “F” and “ADD” dimple marks on the 
transmission dipstick indicate one pint difference. Cor¬ 
rect fluid level is determined at normal operating tem¬ 
perature (170 F.). Careful attention to transmission oil 
temperature is necessary, as proper fluid level at low 
operating temperatures will be below the “ADD” mark 
on the dipstick, Fig. 7-30, and proper fluid level at 
higher operating temperatures will rise above the full 
“F” mark. Fluid level must always be checked with car 
on level surface, and with engine running to make cer¬ 
tain converter is full. To determine proper fluid level, 
proceed as follows: 

(NOTE: The full mark on the dipstick is an indica¬ 
tion of transmission fluid at normal operating temper¬ 
ature of 170°. This temperature is only obtained 
after several miles of stop-and-go driving.) 


1. With manual control lever in Park position start 
engine. DO NOT RACE ENGINE. Move manual control 
lever through each range. 

2. Immediately check fluid level with selector lever 
in Park, engine running, and vehicle on LEVEL surface. 

At this point, when a reading is made, fluid level on 
the dipstick should be at the “FULL” mark. 

3. If additional fluid is required, add fluid to the 
“FULL” mark on the dipstick. 

If vehicle is not driven 15 expressway miles or equiv¬ 
alent, and it becomes necessary to check fluid level, the 
transmission fluid must be at room temperature (70°F,). 

With fluid at room temperature (70°F.) follow steps 
1, 2 and 3 below. 

1. With manual control lever in Park position start 
engine. DO NOT RACE ENGINE. Move manual control 
lever through each range. 

2. Immediately check fluid level with selector lever 
in Park, engine running, and vehicle on LEVEL surface. 

At this point, when a reading is made, fluid level on 
the dipstick should be 1/4” below the “ADD” mark, 

3. If additional fluid is required add fluid to bring 
level to 1/4” below the “ADD” mark on the dipstick, 

CA UTION: Do not overfill , as foaming and loss 
of fluid through the vent pipe might occur as fluid 
heats up. If fluid is too low, especially when cold, 
complete loss of drive may result which can cause 
transmission failure . 

(NOTE: If transmission fluid level is correctly 
established at 70°F. it will appear at the “FULL” mark 
on the dipstick when the transmission reaches normal 
operating temperature (170°F.). The fluid level is set 
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1/4" below the “ADD” mark on the dipstick to allow 
for expansion of the fluid which occurs as transmission 
temperatures rise to normal operating temperature of 

170°F.) 

c. Draining Bottom Pan and Replacing Intake 
Pipe and Filter Assembly 

To drain bottom pan only, eliminate steps 5, 6 and 

7. 

1. Remove dipstick from filler tube and insert a 
length of hose secured to a suction gun down the filler 
tube. Remove 2 quarts of transmission fluid so that 
bottom pan will not overflow when removed. 

2. Raise car on hoist or place on jack stands and 
provide container to collect draining oil. 

3. Remove bottom pan and gasket. Discard gasket. 

4. Drain fluid from bottom pan. Clean pan with 
solvent and dry thoroughly with clean compressed air. 

5. Remove filter retainer bolt. 

6. Remove intake pipe and filter assembly. Remove 
and discard intake pipe O-ring and filter. 

7. Install new intake pipe O-ring onto pipe and 
install intake pipe into filter assembly. 

8. Install intake pipe and filter assembly into case 
bore. 

9. Install filter retainer bolt. 

10. Install new gasket on bottom pan and install bot¬ 
tom pan. Tighten bottom pan attaching screws to 12 
foot-pounds. 

11. Lower car and add 4 quarts of transmission fluid 
through filler tube when replacing intake pipe O-ring seal 
and filter assembly. When draining bottom pan only add 
2 quarts of transmission fluid. 

12. Operate engine at 800 rpm for approximately 
1-1/2 minutes with selector lever in park “P” position. 

13. Reduce engine speed to slow idle and check fluid 
level. Add fluid, if necessary, to bring to proper level, 
Fig. 7-30. 

d. Adding Fluid to Fill Dry Transmission and 
Converter Assembly 

The fluid capacity of the Turbo Hydra-matic trans¬ 
mission and converter assembly is approximately 25 
pints but correct level is determined by mark on dipstick 
rather than by amount added. It is important that 
proper level be maintained. In cases of transmission over¬ 
haul, when a complete fill is required, including con¬ 
verter, proceed as follows: 

1. Add 8 quarts of transmission fluid through filler 
tube. 

2. Operate engine at 800 rpm for approximately 
1-1/2 minutes with selector lever in park “P v position. 

3. Reduce engine speed to slow idle. 

4. Check fluid level and add additional fluid, if nec¬ 
essary, to bring to proper level. Fig. 7-30. 


7. Towing Instructions 

Refer to Page 0-4 for towing instructions pertaining 
to 1972 Cadillac "C” cars. 


8. Units That Can Be Removed 
With Transmission in Car 

The following units can be removed from the trans¬ 
mission without removing transmission from car. 

While the detailed procedure for removing each of 
the units, other than the extension housing and oil seal, 
and pressure regulator valve, is not outlined separately, 
the procedures covered under the transmission disassem¬ 
bly and assembly notes will apply. 

a. Extension Housing 

Removal - Note 10a 
Installation - Note 10b 
Oil Seal Replacement - Note 9 

b. Pressure Regulator Valve 

Removal - Note 1 la 
Installation - Note 1 lb 

c. Vacuum Modulator and Valve 

Removal - Note 15a 
Installation - Note 17j 


d. Governor Assembly 

Removal - Note 15b 
Disassembly - Note 16f 
Installation - Note 17k 


e. Speedometer Driven Gear Assembly 
and Either Speed Controlled Switch 
or Trackmaster Speed Sensor 
Whichever is Applicable 

Removal - Note 15c. 

Disassembly - Note 16g 
Installation - Not 171 


f. Intake Pipe and Filter Assembly and 
Bottom Pan 

Removal - Note 15d 
Installation - Note 17m or Note 6c 


g. Control Valve Assembly, Governor Pipes, 
and Detent Spring and Roller Assembly 

Removal - Note 15e 
Disassembly - Note 16h 
Installation - Note 17i 


h. Rear Servo Assembly 

Removal - Note 15f 
Disassembly - Note 16i 
Installation - Note 17h 
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i. Detent Solenoid, Solenoid Connector, 
Control Valve Spacer and Gaskets, 

Check Ralls, and Front Servo 
Assembly 

Removal - Note 15h 

Front Servo Disassembly - Note 16j 

Installation - Note 17g 

j. Detent Lever, Manual Shaft, 
and Parking Linkage 

Removal - Note 151 
Installation - Note 17e 

9. Extension Housing Oil Seal 
Replacement 
(Transmission in Car) 

1. Raise car on hoist or place on jack stands. 

2. Remove propeller shaft assembly as described in 
Section 4. Note 26a or 27a. 

3. Use hammer to drive screwdriver under lip of oil 
seal and pry seal out of housing. Fig. 7-31. 

4. Install new extension housing oil seal. 

(NOTE: To prevent damage to the seal and cor¬ 
rectly install, follow the procedure below.) 

a. Undercut the webbing of Oil Seal Installer, 
J-21359, by approximately 1/8 inch, Fig. 7-32. 

(NOTE: Undercutting the webbing will not affect 
the tool's utility as a past model tool on either the 
extension housing or pump oil seal, but will give the 
needed clearance between the webbing and the exten¬ 
sion housing oil seal.) 

b. Apply non-hardening sealer to outside of new 
seal and install seal in extension housing using Oil Seal 
Installer, J-21359, Fig. 7-33. 



Fig. 7-31 Removing Extension Housing Oil Seal 


5. Install propeller shaft assembly as described in 
Section 4, Note 26b or 27b. 

6. Lower car. 

10. Extension Housing Removal 
and Installation 
(Transmission in Car) 

a. Removal 

1. Raise car on hoist or place on jack stands. 

2. Remove propeller shaft assembly as described in 
Section 4, Note 26a or 27a. 

3. Remove rear engine mount to extension housing 
attaching screws. 

4. Place jack under bottom oil pan. Use a block of 
wood to prevent damage to pan and raise transmission to 
lift extension housing off rear engine mount. 

5. Remove six extension housing attaching screws 
and slide extension housing rearward and downward to 
remove from car. Make certain that output shaft splines 
do not come in contact with extension housing oil seal, 
as splines could damage seal lip. 

6. Remove and discard O-ring from output shaft. 


b. Installation 

1. Install gasket on extension housing. 

2. Install new O-ring on output shaft and grease 
O-ring and splines with specified lubricant. 

3. Carefully install extension housing over output 
shaft and against transmission case. Do not permit out¬ 
put shaft to contact oil seal as splines could damage seal 
lip, 

4. Install six extension housing to case attaching 
screws, tightening screws to 23 foot-pounds. 

5. Lower transmission onto rear engine mount. 

6. Install two rear engine mount to extension hous¬ 
ing screws. Tighten screws to 55 foot-pounds. 



WEBBING OF OIL SEALING 
SEAL INSTALLER J 21359 


Fig. 7-32 Altering Oil Seal Installer, J 21359 
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Fig. 7-33 Installing Extension Housing Oil Seal 

7. Remove jack from bottom of oil pan. 

8. Install propeller shaft assembly as described in 

Section 4, Note 26b or 27b. 

9. Lower car. 

11. Pressure Regulator Valve 
Removal and Installation 
(Transmission in Car) 

a. Removal 

CAUTION: The solid type pressure regidator 
valve does not contain oil holes and an orifice cup 
plug like the previous type pressure regidator 
valve . The solid style valve must only be used in 
the pump cover with the squared off pressure 
regidator boss ; (pressure boost bushing end). See 
Fig. 7-35. The previous pressure regulator valve 
with the oil holes and orifice cup plug will be used 
to service either type pump cover. 



1. Raise car on hoist or place on jack stands. Pro¬ 
vide container to catch oil. 

2. Remove bottom pan and gasket. Drain oil. 

3. Remove the filter retaining bolt and lift out 
pump intake pipe and filter assembly. 

4. Remove and discard intake pipe O-ring and bot¬ 
tom pan gasket. 

5. Using a screwdriver or steel rod, compress regula¬ 
tor boost valve bushing against pressure regulator spring, 
Fig. 7-34. 

WARNING: PRESSURE REGULATOR SPRING i 
IS UNDER EXTREME PRESSURE AND WILL 
FORCE VALVE BUSHING OUT OF BORE 
WHEN SNAP RING IS REMOVED IF VALVE 
BUSHING IS NOT HELD SECURELY. 

6. Continue to exert pressure on valve bushing and 
remove snap ring, using Snap Ring Pliers, J-5403 (#21). 
Gradually release pressure on valve bushing until all 
spring force is exhausted. 

7. Carefully remove regulator boost valve bushing 
and valve, and pressure regulator spring. Be careful not 
to drop parts, as they will fall out if they are not held. 

8. Remove pressure regulator valve and spring 
retainer. Remove spacers if present. Be careful not to 
drop pressure regulator valve when removing it from 
bore. 

b. Installation 

1. Install spring retainer on pressure regulator 
spring. Also install spacers if previously removed. 

2. Install pressure regulator valve on spring, stem 
end first. 

3. Install boost valve into bushing, stem end out, 
and stack parts so that pressure regulator spring is 
against valve bushing, 

4. Install complete assembly into pressure regulator 
valve bore, being careful not to drop parts during 
installation. 

5. Using a screwdriver or steel rod, compress regula¬ 
tor boost valve bushing against pressure regulator spring 



Fig. 7-34 Removing and Installing Pressure 
Regulator Valve 


Fig. 7-35 Solid-Type Pressure Regulator Valve 
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until it is beyond snap ring groove, and install snap ring 
using Snap Ring Pliers, J-5403 (#21), Fig* 7-34. 

(NOTE: To facilitate installation of snap ring, 
encircle it around screwdriver or steel rod, compress 
tangs with snap ring pliers, and slide snap ring upward 
into ring groove in valve bore.) 

6. Install new intake pipe O-ring onto intake pipe 
and install intake pipe and filter assembly into transmis¬ 
sion case bore, retaining filter with retainer bolt. 

7. Install new gasket on bottom pan and install bot¬ 
tom pan. 

8. Install thirteen bottom pan attaching screws. 
Tighten screws to 12 foot-pounds. 

9. Lower car to floor and add fluid to transmission 
as required. 

12. Transmission Removal and 
Installation 

a. Removal 

1. Disconnect negative battery cable. 

2. Release parking brake. 

3. Raise car on hoist or place on jack stands. 

4. Disconnect rod from trunnion lever and wire 
relay rod up out of the way to prevent damage while 
removing transmission. 

5. Remove two screws and bearing assembly from 
frame side rail. 

6. Disconnect trunnion from manual yoke on left 
side of transmission. 

7. Remove speedometer drive cable and disconnect 
electrical harness. 

8. Remove upper right transmission case to engine 
attaching screw (filler tube bracket screw). 

9. Remove filler tube from transmission case and 
plug hole in case. 

10. Disconnect oil cooler pipes at transmission using 
an open end wrench or crowfoot adapter. Cap pipes and 
plug connector holes in transmission. Position oil cooler 
pipes out of way. 

11. Disconnect vacuum pipe hose from vacuum 
modulator and position vacuum pipe out of way. 
Remove clip at transmission screw. 

12. Remove propeller shaft as described in Section 4, 
Note 26a or 27a. 

13. Remove two screws that hold starter motor to 
engine block. Remove starter motor bracket and slide 
starter forward. 

14. Remove lower flywheel housing cover. 

15. Remove three converter to flex plate attaching 

bolts. 

CAUTION: This is done by inserting a heavy 
screwdriver in open slot under one of the weld 
nuts on the converter , and rotating converter and 
flex plate until bolts can be reached for removal. 

Do not pry on flex plate ring gear or transmission 
case to rotate converter, as flex plate or case might 
be damaged. 


16. Place jack or other suitable device under rear of 
engine. 

17. Remove parking brake equalizer nut and washer 
from cable stud and remove equalizer. 

18. Remove retainer securing cable conduit at cross 
member and remove cable from bracket. 

19. Remove wire guide from cross member. 

20. Move cable around end of extension housing to 
top of transmission. 

21. Position transmission jack under transmission 
and raise it just enough to take the load off rear engine 
support. 

22. Remove two rear engine mount to extension 
housing screws. 

23. Remove four bolts, two each side, from rear 
engine support and remove support. 

24. Remove five remaining transmission case to 
engine attaching screws. It may be necessary to lower 
engine and transmission slightly to gain access to upper 
attaching screws. 

25. Move transmission toward rear of car, disen¬ 
gaging transmission case from locating dowels on engine, 
install Converter Holding Clamp, J-21366, on front of 
transmission case, Fig. 7-36 and lower transmission from 
car. 

CAUTION: Converter holding clamp must be 
used when removing transmission , otherwise 
converter can fall out when transmission is 
removed . 

26. Remove Converter Holding Clamp from trans¬ 
mission case and remove converter from turbine shaft. 

CAUTION: Converter with oil weighs approxi¬ 
mately 50 pounds. Be careful not to drop or 
damage converter when removing it. 


b. Installation 

1. Install converter on turbine shaft making certain 
that converter drive hub is fully engaged with pump gear 



Fig. 7-36 Installing Converter Holding Clamp 
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Fig. 7-37 Removing Pump Oil Seal 


tangs, and install Converter Holding Clamp, J-21366, on 
front of transmission case, Fig. 7-36. 

2. Place transmission on transmission jack and care¬ 
fully raise into position. Remove Converter Holding 
Clamp. 

3. Align front of transmission case with engine and 
dowel holes in transmission case with dowels on engine. 
Install five transmission case to engine attaching screws, 
tighten screws to 30 foot-pounds. Leave out fdler tube 
bracket screw. 

CA UTION: The procedure for attaching the con¬ 
verter to the flywheel as described in Steps 4 
through 6 must be strictly followed. Any deviation 
from this procedure will result in improper instal¬ 
lation and damage to flywheel and transmission . 

4. Rotate converter until two of the three weld 
nuts on converter line up with two bolt holes in fly¬ 
wheel. Make certain converter rotates freely in this 
position and is not cocked and that pilot in center of 
converter is properly seated in crankshaft. 

5. Install two flywheel to converter attaching bolts 
through accessible bolt holes in flywheel and tighten 
finger tight. 

Bolts must not be tightened at this time to assure 
proper alignment of converter. 

6. Insert screwdriver under converter weld nut, 
rotate converter and install third attaching bolt. Tighten 
all bolts to 28 foot-pounds. 

7. Install lower flywheel housing cover screws 
tightening screws to 8 foot-pounds. 


8. Position starter motor to engine block and install 
two screws, tightening screws to 30 foot-pounds. 

9. Install starter motor brackets, tightening screws 
to 23 foot-pounds. 

10. Raise engine and transmission to about one inch 
above normal height and install rear engine support on 
frame. Install two bolts on each side, tighten bolts to 30 
foot-pounds. 

11. Lower transmission carefully and install two rear 
engine mount to extension housing screws. Tighten 
screws to 55 foot-pounds. 

12. Remove jacks. 

13. Move parking brake cable around end of exten¬ 
sion housing so cable hangs below transmission. 

14. Install wire guide securing cable conduit at cross 
member. 

15. Install cable conduit in bracket at cross member 
and secure with retainer. 

16. Install cable in equalizer and secure to cable stud 
with nut and washer. 

17. Check operation of parking brake and adjust if 
necessary as described in Section 5, Note 8. 

18. Install speedometer cable and electrical harness 
to transmission. 

19. Connect trunnion to manual yoke left side of 
transmission, placing small amount of Lubriplate in 
slotted leg of yoke. 

20. Install grommet assembly to left frame rail. 

21. Attach relay rod to trunnion lever. 

22. Install vacuum hose on modulator, making sure 
modulator pipe is fully engaged with modulator. 

23. Clean ends of oil cooler pipes with solvent and 
connect pipes to transmission using an open end wrench, 
or crowfoot adapter. 

24. Unplug oil filler tube hole in transmission case. 
Using new O-ring on filler tube, install filler tube to case. 

25. Install filler tube bracket and modulator clip 
under upper right transmission case to engine screw. 
Tighten screw to 30 foot-pounds torque. 

26. Install screw in filler tube bracket on right 
exhaust manifold. Tighten screw to 60 foot-pounds. 

27. Install propeller shaft as described in Section 4, 
Note 26b or 27b. 

28. Check operation of manual linkage. Adjust, if 
necessary as described in Note 4. 

29. Check brake pipes in area of cooler lines for 
possible damage. 

30. Lower car and connect battery. 

31. Add fluid to transmission as required. 

13. Pump Oil Seal Replacement 

1. Remove transmission assembly from car as 
described in Note 12a. 

2. Use hammer to drive screwdriver or chisel under 
lip of oil seal and pry seal out of pump body, Fig. 7-37. 

3. Before installing new seal, make certain bore is 
free from foreign material and that garter spring on seal 
is correctly positioned. Also check finish of converter 
neck and bearing surface in pump body. 
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3. Insert valve, part of Converter Leak Test Fixture, 
J-21369, in neck of converter and back-off large hex 
nut, 

4. Install leak test Fixture band crosswise on con¬ 
verter so that slotted plate Fits around valve and under 
nut. Fig. 7-39. Tighten nut to expand O-ring and secure 

a good seal. 

5. Apply compressed air with a service air hose 
until approximately 80 to 100 psi air pressure is 
obtained. 

6. Immerse assembly in water, noting any sign of 
bubbles that would indicate a leak. 

7. Depress valve stem to release air pressure in 
converter and then remove leak test Fixture band and 
valve. 


Fig. 7-38 Installing Pump Oil Seal 

(NOTE: Use a non-hardening sealer on outside of 
seal body before installing seal.) 

4. Install new seal in pump body using Pump Oil 
Seal Installer, J-21359, Fig. 7-38. 

5. Install transmission assembly in car as described 
in Note 12b. 

14* Converter 

L Remove transmission from car as described in 
Note 12a and remove converter from transmission. 

2. Perform visual inspection as follows: 

a. Inspect converter for visual signs of damage. 

i 

b. Inspect for wrong converter. 

c. Inspect neck of converter for wear. 

d. Inspect pump drive slots for signs of excessive 
wear. 



Fig. 7-39 Leak Checking Converter 


WARNING: ALWAYS RELEASE AIR PRES¬ 
SURE BEFORE REMOVING VALVE, AS A 
DEFINITE HAZARD EXISTS SHOULD VALVE 
BLOW OUT DURING REMOVAL. 


8. Thoroughly dry converter and install converter 
in transmission as follows: 

a. Place transmission in Holding Fixture, J-8763-01 
and install Holding Fixture in Holding Fixture Base, 
J-3289-20, so that transmission is positioned vertically 
with pump end up. 

b. Carefully position converter on turbine shaft, 
making certain converter is properly aligned. Long 
screws or eyebolts can be threaded into the weld nuts on 
the converter and used as handles. 

c. Rotate converter until the shafts are piloted and 
the converter lugs are indexed in the pump gear. 

d. If difficulty is experienced in alignment, tap on 
outer diameter of converter with plastic-headed hammer, 
while turning converter. 

9. Install transmission as described in Note 12b. 



Fig. 7-40 Transmission in Holding Fixture 
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Fig. 7-41 Removing Filter Retaining Bolt 


1 5. Major Transmission 

Components—Removal 
(Fig. 7-1) 

15a. Remove Vacuum Modulator and Valve 

(NOTE: Unit may be removed without removing 
transmission or bottom pan.) 

1. Remove converter from transmission and install 
Holding Fixture, J-8763-01, on transmission so that 
vacuum modulator will be located on side of Holding 
Fixture nearest the bench. Install fixture and trans¬ 
mission into Holding Fixture Base, J-3289-20, with 
bottom pan facing up, Fig. 7-40, and install lock pin in 
base. Provide container to catch any oil that may drain 
from transmission. 

2. Remove vacuum hose from modulator. 

3. Remove vacuum modulator attaching screw and 
retainer from transmission case. 

4. Remove modulator assembly and O-ring from 
case. Discard O-ring. 

5. Remove modulator valve from transmission case. 

15b. Remove Governor Assembly 

(NOTE: Unit may be removed without removing 
transmission or bottom pan.) 

1. Remove four attaching screws, governor cover, 
and gasket. Discard gasket. 

2. Remove two bolts attaching transmission exten¬ 
sion housing to cross member. 

3. Move rear of transmission sideways enough to 
allow clearance for governor removal. 

4. Remove governor assembly. 

15c. Remove Speedometer Driven Gear 

Assembly and Either Speed Controlled 
Switch or Trackmaster Speed 
Sensor Whichever is Applicable 

(NOTE: Unit may be removed without removing 


transmission or bottom pan, after removing speedometer 
cable from driven gear assembly.) 

1. Remove attaching screw and retainer from left 
side of case. Apply slight pressure to remove unit and 
speedometer driven gear. 

15d. Remove Intake Pipe and Fitter 
Assembly and Bottom Pan 

(NOTE: Unit may be removed with transmission in 
car. In cases of transmission failure, filter must be 
replaced.) 

1. Remove bottom pan attaching screws. 

2. Remove bottom pan and gasket. Discard gasket. 
Drain oil from pan if transmission is in car. 

3. Remove filter retainer bolt. Fig. 7-41, 

4. Lift out pump intake pipe and filter assembly, 
Fig. 742. 

5. Remove intake pipe from filter and discard filter. 

6. Remove and discard intake pipe O-ring. 

15e. Remove Control Valve Assembly, 
Governor Pipes, and Detent Spring 
and Roller Assembly 

(NOTE: Units may be removed with transmission 
in car, after removing bottom pan.) 

1. Remove attaching screw and remove detent 
spring and roller assembly. 

2. Remove ten remaining control valve assembly 
attaching screws. Do not remove solenoid attaching 
screws at this time. 

3. Remove control valve assembly with the two 
governor pipes attached. Fig. 7-43. 

CA UTION: Do not allow manual valve to fall out 
of its bore in control valve assembly . ff transmis¬ 
sion is in car be careful not to drop front servo 
group which may drop out as control valve 
assembly is removed. 

4. Remove governor screen assembly from end of 
governor feed pipe or governor feed pipe hole in case. 
Fig. 744. Clean screen in clean solvent and air dry. 

5. Remove governor pipes from valve body. Gov¬ 
ernor pipes are interchangeable and need not be 
identified. 



Fig. 7-42 Removing Intake Pipe and Filter Assembly 
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Fig. 7-43 Removing Control Valve Assembly 

15f. Remove Rear Servo Assembly 

(NOTE: Unit may be removed with transmission in 
car after removing bottom pan and allowing fluid to 
drain. Remove control valve assembly, and governor 
pipes (Note 15e.) 

1. Remove six rear servo cover attaching screws, 
servo cover, and gasket. Discard gasket. 

2. Remove rear servo assembly from transmission 
case, Fig. 745. 

3. Remove servo accumulator spring. 

4. Make band apply pin selection check to deter¬ 
mine proper size pin to use at time rear servo is 
assembled. Proceed as follows: 



Fig. 7-45 Removing Rear Servo Assembly 


1. Position Band Apply Pin Selector Gage, 
J-21370-6, on transmission case over rear servo bore, 
with hex nut on side of gage facing toward parking brake 
linkage, and smaller diameter end of Gage Pin, 
J-21370-5, in servo pin bore, Fig. 7-46. 

2. Secure gage with two 5/16-18 x 1 inch screws, 
tightening screws to 18 foot-pounds. Make certain that 
stepped gage pin is free to move up and down in both 
tool and servo pin bore. Stepped side of pin must face 
front of transmission case. 

Band apply pins are available in three sizes as shown 
in the following chart: 


15g. Band Apply Pin Selection Check 

(NOTE: Check may be made with transmission in 
car. Remove bottom pan and allow fluid to drain. 
Remove control valve assembly, governor pipes Note 15e 
and rear servo Note 15f.) 


IDENTIFICATION 

LENGTH 

Three Rings 

Long 

Two Rings 

Medium 

One Ring 

Short 



Fig. 7-44 Removing Governor Screen Assembly 


Fig. 7-46 Band Apply Pin Selection Check 
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Fig, 7-47 Removing Wires from Electrical Connector 


Identification ring is located on band lug end of pin. 
Selecting the proper pin is equivalent to adjusting band. 

3. To determine proper size pin to use, apply 25 
foot-pounds torque on hex nut on side of gage, Fig. 
746. This will cause lever on top of gage to depress 
stepped gage pin into servo pin bore, simulating actual 
operating conditions. Note relation of steps on gage pin 
and machined surface on top of gage. Determine proper 
size pin as follows: 

a. If machined surface on top of gage is even with 
or above upper step on gage pin, long size pin (three 
rings) is required. 

b. If machined surface on top of gage is between 
upper and lower steps on gage pin, medium size pin (two 
rings) is required. 

c. If machined surface on top of gage is even with 
or below step on gage pin, short size pin (one ring) is 
required. 

4. If new pin is required, make note of pin size 
required, and remove gage from transmission case. 

15h. Remove Downshift Solenoid, Solenoid 
Connector, Lead Wire Assembly, Control 
Valve Spacer, Gaskets, Check Balls, and 
Front Servo Assembly 

(NOTE: Units may be removed with transmission 
in car. Remove bottom pan and drain transmission fluid). 



Fig. 7 48 Front Unit End Play Check 



Fig. 7 49 Removing Pump Assembly 


To remove control valve spacer, gasket, check balls, and 
front servo, remove control valve assembly and governor 
pipes Note 15e. 

1. Disconnect downshift solenoid wire and lead 
wire from electrical connector terminal, see Fig. 7-47. 

2. Compress tabs on case connector and remove 
connector and O-ring from case. Discard O-ring. 

3. Remove two downshift solenoid attaching screws 
and remove solenoid assembly and gasket. 

4. Remove control valve spacer plate from case, 

(NOTE: If operation is being performed on car, 
lower control valve spacer plate in a level plane so that 
check balls don’t fall out. Then remove check balls from 
spacer plate.) 

5. Remove six check balls from cored passages in 
transmission case. 

6. Lift front servo piston, retainer ring, pin, spring 
retainer, and spring out of transmission case. 


15i. Remove Rear Oil Seal and Extension 
Housing 

(NOTE: Units may be removed with transmission 
in car. See Notes 9 and 10.) 

1. If required, use hammer to drive screwdriver 
under oil seal flange and pry seal out of extension 
housing. 

2. Remove six extension housing attaching screws 
and remove extension housing, 

3. Remove and discard gasket from extension 
housing. 
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LOCKNUT 
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MANUAL 

SHIFT 
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Fig. 7-50 Manual and Parking Linkage 
(Exploded View) 


15j. Front Unit End Play Checking Procedure 

(NOTE: Transmission must be removed from car 
Note 12a.) 

L Remove one oil pump attaching screw and 
rubber-coated washer at either 10 o'clock or 5 o’clock 
position. 

2. Install Slide Hammer Bolt, J-6125-1, and 
Adapter, J-6125-2, in screw hole where attaching screw 
was removed. 

3. Mount Dial Indicator, J-8001, on slide hammer 
• bolt and index indicator to register with flat surface on 

end of turbine shaft. 

4. Hold output shaft forward while pushing turbine 
shaft rearward to its stop. 

5. Set dial indicator to zero. 

6. Pull turbine shaft forward, Fig. 7-48. 

Note resulting travel or end play for selection of 
washer for use at time of transmission assembly. End *' 
play should be .003 inch- .024 inch. The selective washer 
controlling this end play is the washer located between 
pump cover and forward clutch housing. If more or less 
washer thickness is required to bring end play within 


specifications, select proper washer from the following 
chart. 


THICKNESS (INCH) 

COLOR 

.060 - .064 

Yellow 

.071 - .075 

Blue 

.082 • .086 

Red 

.093 - .097 

Brown 

.104*.108 

Green 

.115*.119 

Black 

.126 - .130 • 

Purple 

— 

I- --- 


(NOTE: An oil-soaked washer may tend to dis¬ 
color. If necessary, measure washer for thickness.) 

% 

7. Remove dial indicator. If oil pump is to be 
removed, do not remove slide hammer assembly at this 
time. 


15k. Remove Oil Pump 

(NOTE: For removing oil pump only, transmission 
must be removed from car Note 12a.) 









TRANSMISSION—C-CAR 


7-57 


1. If not done previously, perform the following 
steps: 

a. Remove one oil pump attaching screw and 

rubber-coated washer at either 10 o’clock or 5 o’clock 
position, 

b. Install Slide Hammer Bolt, J-6125-1, and 

Adapter, J-6125-2, in screw hole where attaching screw 
was removed, Fig. 7-49. 

2. Remove other pump attaching screws and 

washers. 

3. Install Slide Hammer Bolt, J-6125-1, and 

Adapter, J-6125-2, into other threaded hole at 10 
o’clock or 5 o’clock position in pump body and drive 
outward with slide hammers to remove pump assembly 
from transmission case, Fig, 749. 

CAUTION: Drive outward in unison on both 
slide hammer assemblies to prevent cocking pump 
assembly in case . 

4. Remove slide hammer assemblies from pump. 

5. Remove and discard pump square cut O-ring and 
gasket. 


151.Remove Detent Lever, Manual Shaft, and 
Parking Linkage (Fig. 7-50) 

(NOTE: Units may be removed with transmission 
in car. Drain transmission fluid by removing bottom pan. 
Remove manual linkage from manual lever and remove 
detent spring and roller assembly from control valve 
assembly.) 

1. Remove pin securing manual shaft to case. 

(NOTE: If procedure is being performed on car, 
bend pin to remove it.) 

2. Loosen locknut securing inside detent lever to 
manual shaft. 

3. Pry or work inside detent lever loose from 
manual shaft and remove locknut. 

4. Remove manual shaft, parking actuator rod and 
detent lever from case. 

(NOTE: Do not remove manual shaft seal unless 
replacement is required.) 

5. Remove parking brake bracket attaching screws 
and remove bracket. 

6. Remove parking pawl return spring. 

(NOTE: The following steps are to be completed 
only if one or more of the parts involved require replace¬ 
ment.) 



Fig. 7-51 Removing Cup Plug 


7. Remove spring retainer from parking pawl shaft. 

8. Remove parking brake pawl shaft cup plug by 
placing screwdriver between parking pawl shaft and case 
rib and prying outward, Fig. 7-51. 

9. Remove parking pawl shaft and parking pawl. 


15m. Remove Turbine Shaft, Forward Clutch 
Housing, Direct Clutch Assembly, Sun 
Gear Shaft, and Front Band 

(NOTE: Transmission must be removed from car 
Note 12a. Required removal of oil pump Note 15k. 

1. Remove turbine shaft and forward clutch 
assembly from transmission, Fig. 7-52. 

2. Remove forward clutch hub to direct clutch 
housing thrust washer if it did not come out with 
forward clutch assembly. 



Fig. 7-52 Removing Forward Clutch Assembly 
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Fig. 7-53 Removing Direct Clutch and Intermediate 

Roller Assembly 


J 8001 

DIAL INDICATOR 


3. Remove direct clutch and intermediate roller 
assembly, Fig. 7-53. Sun gear shaft may come out with 
direct clutch assembly. 

4. Remove sun gear shaft if not previously 
removed. See Fig. 7-54. 

5. Remove front band assembly. 

(NOTE: Check rear unit end play at this time. 
Proceed as follows:) 


15n. Rear Unit End Play Checking Procedure 


Fig. 7-55 Checking Rear Unit End Play 

1. Install Speedometer Puller Bolt, J-21797, in one 
of the bolt holes on end of transmission case. 

2. Mount Dial Indicator, J-8001, on Bolt, J-21797, 
and index indicator to register with flat surface on end 
of output shaft, Fig. 7-55. 

3. Set dial indicator to zero. 

4. Move output shaft in and out. Note resulting 
travel or end play for selection of washer for use at time 
of transmission assembly. End play should be .007 inch - 
.019 inch. 



(NOTE: Transmission must be removed from car 
Note 12a. Required removal of extension housing.) 


Fig. 7-54 Removing Sun Gear Shaft 


Fig. 7-56 Gear Unit in Holding Fixture 
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The selective washer controlling this end play is the 
steel washer with the three tabs, located between thrust 
washer and rear face of transmission case. Notches 
and/or numerals on the tabs serve to identify washer 
thickness. 

If a different washer thickness is required to bring 
end play within specifications, it can be selected from 
the following chart. The tabs will show identification 
notches numerals or both. 


THICKNESS 

(INCH) 

IDENTIFICATION NOTCH 
AND/OR NUMERAL 

.074- .078 

None 

1 

.082 - .086 

On Side of 1 Tab 

2 

,090 - .094 

On Side of 2 Tabs 

3 

.098- .102 

On End of 1 Tab 

4 

.106- .110 

On End of 2 Tabs 

5 


On End of 3 Tabs 

6 


15o. Remove Remaining Components 

(NOTE: Transmission must be removed Irom car 
Note 12a. Requires removal of bottom pan, control 
valve assembly and governor pipes Note 15e, rear servo 
assembly Note 15f, control valve spacer, two gaskets, 
check balls and front servo assembly Note 15h, oil 
pump Note 15k, turbine shaft forward clutch housing, 
direct clutch assembly, sun gear shaft and front band 

Note 15m.) 

1, Remove center support bolt from transmission 
case using 3/8 inch 12-point thin wall deep socket. 



Fig. 7-57 Removing Center Support to Reaction 
Carrier Thrust Washer 


2. Remove intermediate clutch backing plate to 
case snap ring. 

3. Remove intermediate clutch backing plate, and 
three composition and three steel clutch plates. 

4. Using needle nose pliers, or screwdriver, remove 
center support to case snap ring. 

5. Install Tool, J-21795, on end of main shaft so 
that tangs engage groove in shaft. Tighten screw on tool 
to secure tool on shaft and prevent movement of roller 
clutch during removal of gear unit assembly, Fig. 7-56. 

6. Install proper diameter length of pipe over 
output shaft to be used as a handle and to prevent spline 
damage to case bushing when removing gear unit, center 
support, and reaction carrier. 

(NOTE: Loosen transmission holding fixture pivot 
pin slightly, so that gear unit assembly does not bind 
when it is removed from case.) 

7. With transmission case in a horizontal position, 
shift complete assembly toward front of case to facili¬ 
tate removal of assembly from case. Remove complete 
gear unit assembly from case. 

CAUTION: Be careful not to drop or bump 

assembly in transmission case during removal This 

could result in damage to output shaft bushing in 

case as well as to assembly itself 

8. Remove output shaft to case thrust washer from 
output shaft or case. 

9. Using Adapter, J-21364, in Rear Unit Holding 
Fixture, J-6116, place gear unit assembly in holding 
fixture with mainshaft pointing upward, Fig. 7-56. 
Remove Tool J-21795. 

10. Remove rear unit selective washer from trans¬ 
mission case. 

11. Remove the support to case spacer (refer to Fig. 
7-198). 

12. Remove rear band assembly. To facilitate 
removal, rotate band lugs away from pins and pull band 
assembly out of transmission case. 

13. Remove center support assembly from reaction 
carrier by lifting straight upward. 

14. Remove center support to reaction carrier thrust 
washer, Fig. 7-57. 

(NOTE: Thrust washer may have stuck to back of 
center support. If so, remove from center support.) 

15. Remove reaction carrier and roller clutch 
assembly from output carrier, Fig. 7-58, and remove 
roller clutch assembly from reaction carrier. 

16. Transmission Disassembly, 
Cleaning, Inspection and 
Assembly of Individual Units 

Inspect each part thoroughly after the transmission 
and individual units have been disassembled and cleaned, 
to determine which parts should be replaced. It is very 
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Fig. 7-58 Roller Clutch Assembly 


important to distinguish between parts that are simply 
“worn-in” and those parts worn to the extent that they 
affect operation of the unit. Only “worn-out”, broken 
or damaged parts should be replaced. 


16a. Inspection of Torque Converter 

1. Check converter for leaks as described in Note 
14 . 

2. Check converter hub surfaces for signs of scoring 
or wear. 


16b. Inspection of Vacuum Modulator 
and Valve 

1. Inspect vacuum modulator for any signs of bend¬ 
ing or distortion. 

2. Inspect O-ring seat for damage. 

3. Inspect modulator valve for nicks or damage. 

4. Check freeness of valve operation in case bore. 

5. Check modulator for damaged bellows. Modu¬ 
lator plunger is under approximately 16 pounds 
pressure. If bellows is damaged, plunger will have very 
little pressure. Use procedure outlined in Note 3w. 


16d. Inspection of Detent Lever, Manual Shaft, 
and Parking Linkage 

1. Inspect parking actuator rod for cracks, or 
broken spring retainer lugs. 

2. Inspect actuator spring for damage. 

3. Inspect actuator for a free fit on actuator rod. 

4. Inspect parking pawl for cracks or wear. 

5. Inspect manual shaft for damaged threads. 

6. Inspect inside detent lever for cracks or a loose 
pin. 

7. Inspect parking pawl return spring for deformed 
coils or ends. 

8. Inspect parking bracket for cracks or wear. 

9. Inspect detent spring and roller assembly. 


16e. Inspection of Transmission Case 

1. Inspect case assembly for cracks, porosity or 
interconnected passages, Fig. 7-18 and 7-19. 

2. Check for good retention of band anchor pins. 

3. Inspect all threaded holes for thread damage. 

4. Inspect intermediate clutch driven plate lugs for 
damage or brinelling. 

5. Inspect snap ring grooves for damage. 

6. Inspect governor assembly bore for scratches or 
scoring. 

7. Inspect modulator valve bore for scoring or dam¬ 
age. 

8. Inspect cup plug inside case for good staking and 
sealing, Fig. 7-19; 


CA UTION: If the case assembly requires replace¬ 
ment, make sure the center support to-case spacer 
is removed from the old case and reinstalled in the 
new case . 


16f. Governor Assembly (Fig. 7-59) 


16c. Inspection of Extension Housing 

1. Inspect bushing and rear seal for excessive wear 
or damage. 

2. Inspect gasket mounting face for damage, 

3. Inspect housing for cracks or porosity. 

4. Be sure rear seal drain back port is not blocked. 


All components of the governor assembly, with the 
exception of the driven gear, are a select fit and each 
assembly is calibrated. The governor, including the 
driven gear, is serviced as a complete assembly. However, 
the driven gear can also be serviced separately. 

It is necessary to disassemble the governor assembly 
in order to replace the driven gear. Disassembly may also 
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Fig. 7-59 Governor Assembly - Exploded View 


be necessary due to foreign material causing improper 
operation. In such cases, proceed as follows: 

Disassembly 

1. Cut off one end of each governor weight pin and 
remove pins, governor thrust cap, governor weights, and 
springs. Governor weights are interchangeable from side 
to side and need not be identified. 

2. Remove governor valve from governor sleeve. Be 
careful not to damage valve. 

3. Perform the following inspections and replace 
governor driven gear if necessary. 

Inspection 

1. Wash all parts in cleaning solvent, air dry and 
blow out all passages. 

2. Inspect governor sleeve for nicks, burrs, scoring 
and galling. 

3. Check governor sleeve for free operation in bore 
of transmission case. 

4. Inspect governor valve for nicks, burrs, scoring or 
galling. 


5. Check governor valve for free operation in bore 
of governor sleeve. 

6. Inspect governor driven gear for nicks, burrs, or 
damage. 

7. Check governor driven gear for looseness on gov¬ 
ernor sleeve. 

8. Inspect governor springs for distortion or 
damage. 

9. Check governor weights for free operation in 
their retainers. 

10. Check valve opening at entry (.020” minimum) 
with a feeler gage, holding governor as shown with gover¬ 
nor weights extended completely outward, Fig. 7-60. 

11. Check valve opening at exhaust (.020” mini¬ 
mum) with a feeler gage, holding governor as shown with 
governor weights completely inward, Fig. 7-61. 

Governor Driven Gear Replacement 

To facilitate governor repair in the field, a governor 
driven gear and replacement pins are available for service 
use. The service package contains a nylon driven gear, 
two governor weight retaining pins and one governor 
gear retainer split pin. Replacement of gear must be per¬ 
formed with care in the following manner: 
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Fig. 7-60 Check Valve Opening * Weights Extended 


press, drill new hole through sleeve and gear using a 1/8 
inch drill. 

6. Install split retainer pin. 

7. Wash governor assembly thoroughly to remove 
any chips that may have collected. 

Assembly 

1. Install governor valve in bore of governor sleeve. 

2. Install governor weights and springs, and thrust 
cap on governor sleeve. 

3. Align pin holes in thrust cap, governor weight 
assemblies, and governor sleeve, and install new pins. 
Crimp both ends of pins to prevent them from falling 
out. 

4. Check governor weight assemblies for free opera¬ 
tion on pins and valve for freeness in sleeve bore. 


16g. Speedometer Driven Gear Assembly and 
Either Speed Controlled Spark 
Switch or Transmission Speed 
Sensor Whichever is Applicable. 


1. Drive out governor gear retaining split pin using 
small punch, Fig. 7-62. 

2. Support governor on 3/16 inch plates installed in 
exhaust slots of governor sleeve, place in arbor press and, 
with a long punch, press gear out of sleeve. 

3. Carefully clean governor sleeve of chips that 
remain from original gear installation. 

4. Support governor on 3/16 inch plates installed in 
exhaust slots of sleeve, position new gear in sleeve and, 
with a suitable socket, press gear into sleeve until nearly 
seated. Carefully remove any chips that may have shaved 
off gear hub and press gear in until it bottoms on 
shoulder. 

5. A new pin hole must be drilled through sleeve 
and gear. Locate hole position 90° from existing hole, 
center punch, and then while supporting governor in 



Fig. 7-6T Check Valve Opening - Weights Inward 


Disassembly 

1. Remove speedometer driven gear from sleeve. 

2. Remove O-ring from speedometer driven gear 
sleeve. 

3. Remove C-wire ring retaining sleeve to gear lip 
seal. (Trackmaster only) 

4. Remove lip seal. (Trackmaster only) 

Inspection 

1. Inspect gear for damaged teeth or shaft. 

2. Inspect sleeve for scores, damaged threads or 
cracks. 

3. Inspect seals for cuts or damage. 



Fig. 7-62 Removing Governor Driven Gear 

Retaining Pin 
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Fig. 7-63 Control Valve Assembly - Exploded 


Assembly 

1. Install sleeve to gear lip seal. (Trackmaster only) 

2. Install C-wire retaining ring. (Trackmaster only) 

3. Install O-ring on speedometer driven gear sleeve. 

4. Install gear in sleeve. 

16h. Control Valve Assembly {Fig. 7-63) 
Disassembly 

When disassembling control valve, make certain that 
springs are accurately identified so that they can be 
properly reassembled. 

1. Position control valve assembly with cored face 
up and accumulator pocket on bottom. 

2. Remove manual valve from upper bore. 

3. Install Control Valve Accumulator Piston Instal¬ 
ler, J-21885, on accumulator piston, compress piston 
and remove E-ring retainer, Fig. 7-64. 

4. Remove Installer, J-21885, and remove accumu¬ 
lator piston and spring. 

5. Using pin punch, remove retaining pin from 
upper right bore, pressing on pin from outer side of valve 
body. Remove 1-2 modulator bushing, 1-2 regulator 
valve and spring, 1-2 detent valve and 1-2 shift valve 
from upper right bore. 

(NOTE: 1-2 regulator valve and spring may be 
inside of 1-2 modulator bushing.) 

6. Using pin punch, remove retaining pin from cen¬ 
ter right bore, pressing on pin from outer side of valve 
body. Remove 2-3 modulator bushing, 2-3 shift valve 
spring, 2-3 modulator valve, 3-2 intermediate spring and 
2-3 shift valve from center right bore. 

(NOTE: 2-3 modulator valve will be inside of 
2-3 modulator bushing.) 


7. Using pin punch, remove retaining pin from 
lower right bore, pressing on pin from outer side of valve 
body. 

CAUTION: Hold hand over bore when removing 
retainer pin as 3-2 valve spring may force bore plug 
out. 


8. Remove bore plug, 3-2 valve spring, spacer and 
3-2 valve from lower right bore. 



Fig. 7-64 Removing Front Accumulator Piston 
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Fig. 7-65 Disassembling Rear Servo and 
Accumulator Piston 

9. Using pin punch, remove retainer pin from upper 
left bore by pressing on outer side of valve body. 


WARNING: HOLD HAND OVER BORE WHEN 
REMOVING RETAINER PIN AS DETENT 
REGULATOR VALVE SPRING MAY FORCE 
OTHER COMPONENTS OUT OF BORE. 


10. Remove bore plug, detent valve, detent regulator 
valve, spacer and detent regulator valve spring from 
upper left bore. 

11. Remove grooved retaining pin from lower left 
bore by prying out with long nose pliers. 

12. Remove bore plug, 1-2 accumulator bushing, 1-2 
accumulator valve and secondary spring from lower left 
bore. 

13. From the same bore remove the primary 1-2 
accumulator valve and spring. 


Inspection 

(NOTE: Do not remove the teflon oil seal ring from 
the front accumulator piston unless the oil seal ring 
requires replacement. The service oil seal ring is cast 
iron. Fig. 7-66.) 

CA UTION: The type of front accumulator piston 
used in 1971 and 1972 is not interchangeable with 
the pre-1971 piston. 

1. Wash control valve body, valves, and other parts 
in clean solvent. 

CAUTION: Do not allow valves to bump to¬ 
gether , as this might cause nicks and burrs. 



Fig. 7-66 Front Accumulator - Exploded View 


2. Inspect all valves and bushings carefully to make 
sure that they are free from dirt and are not damaged in 
any respect. If burrs are present, they should be removed 
with a fine stone or fine grade of crocus cloth and light 
oil. Be careful not to round off shoulders of valves. 

3. All valves and bushings should be tested in their 
individual bores to make certain that free movement can 
be obtained. All valves should fall freely of their own 
weight with a slight tapping action on the body. In 
checking, be careful to prevent valve damage in any way. 

4. The manual valve is the only valve that can be 
serviced separately. If other valves are defective or dam¬ 
aged beyond repair, a new control valve assembly should 
be installed. 

5. Inspect body for cracks or scored bores. 

6. Check all springs for distortion or collapsed coils. 

7. Inspect front accumulator piston and oil ring for 
damage. 


Assembly 

1. Position front accumulator spring and piston 
into valve body. 

2. Install Control Valve Accumulator Piston Instal¬ 
ler, J-21885, on piston. Compress spring and piston, 
aligning spring and piston with bore, Fig. 7-64. 

CAUTION: Make certain that piston pin is cor¬ 
rectly aligned with hole in piston and that oil seal 
ring does not catch on lip of bore when installing 
piston , 

3. Secure piston and spring with E-ring retainer and 
remove Installer, J-21885. 

4. Refer to Fig. 7-63, install 1-2 accumulator pri¬ 
mary spring and 1-2 accumulator primary valve into 
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lower left bore. Push valve inward against spring and 
retain valve temporarily with pin inserted through drilled 
hole in valve body. 

5. Install 1-2 accumulator bushing into bore. 

6. Install 1-2 accumulator secondary valve, stem 
end out, into the 1-2 accumulator bushing. 

7. Install 1-2 accumulator secondary spring over 
stem end of valve. 

8. Install 1-2 accumulator bore plug into the 1-2 
accumulator bushing* 

9. Place control valve body on cored side, compress 
plug and install grooved retaining pin from cast surface 
side of valve body, with grooved end of pin entering hole 
last. 

10. Tap retaining pin with hammer until pin is flush 
with cast surface, and remove temporary retaining pin. 
Return control valve assembly to its original position. 

11. Insert spacer inside of detent regulator valve 
spring and install spring and spacer into upper left bore, 
making certain spring seats in bottom of bore. 

12. Compress detent regulator valve spring and hold 
with a small screwdriver placed between end of spring 
and wall on cored side of valve body. 

13. Install detent regulator valve, stem end out, and 
detent valve, small land first, into upper left bore. 

14. Insert bore plug, hole out, into upper left bore 
and, pressing inward on bore plug, remove screwdriver 
and install retaining pin from cored side of valve body. 

15. Install 3-2 valve in bottom right bore. 

16. Insert spacer inside of 3-2 valve spring and install 
spring and spacer in bottom right bore. 

17. Compressing 3-2 valve spring, install bore plug, 
hole end out, and secure with retaining pin from cored 
side of valve body. 

18. Install 3-2 intermediate spring in open end of 2-3 
shift valve, and install valve and spring, valve first, into 
center right bore. Make certain valve seats in bottom of 
bore. 

19. Install 2-3 modulator valve, hole end first, into 
2-3 modulator bushing and install both parts in center 
right bore. 

20. Install 2-3 shift valve spring into hole in 2-3 mod¬ 
ulator valve, and compressing spring, secure with retain¬ 
ing pin from cored side of control valve. 

21 Install 1-2 shift valve, stem end out, in upper 
right bore, making certain valve seats in bottom of bore. 

22. Install 1-2 regulator valve, larger stem first, 
spring and 1-2 detent valve, hole end first, into 1-2 mod¬ 
ulator bushing, aligning spring in bore of 1-2 detent 
valve, and install in upper right bore of control valve 
body. 

23. Compress bushing against spring and secure with 
retaining pin from cored side of control valve body. 

24. Install manual valve with detent pin groove to 
the right. 

16i. Rear Servo Assembly (Fig. 7-67) 

Disassembly 

1. Remove rear accumulator piston from rear servo 
piston. See Fig. 7-65. 

2. Remove E-ring retaining rear servo piston to 
band apply pin. 

3. Remove rear servo piston and seal from band 
apply pin. 


4. Remove washer, spring and retainer. 

Inspection 

1. Check freeness of oil seal rings in piston grooves. 

(NOTE: See Fig. 7-67. Do not remove the teflon oil 
seal rings from the rear accumulator piston, unless the 
oil seal rings requires replacement. 

If the teflon inner oil seal ring, (small diameter) 
requires replacement, for service, use the aluminum oil 
seal ring. 

The rear accumulator piston, large diameter ring 
groove depth, is machined shallower to take the large 
teflon oil seal ring, if this requires replacement, use only 
the teflon oil seal ring.) 

2. Inspect fit of band apply pin in servo piston. 

3. Inspect band apply pin for scores or cracks. 

4. Inspect band apply pin for proper size as deter¬ 
mined by pin selection check (Note 15g). 

Assembly 

1. Install spring retainer with cup side toward band 
apply servo pin, spring and washer on servo pin. 

2. Install servo piston on pin and secure with E-ring 
retainer. 

3. If removed, install oil seal ring on servo piston. 

4. If removed, install outer and inner oil rings on 
accumulator piston. 

5. Install accumulator piston into bore of servo 
piston. 

16j. Front Servo Assembly (Fig. 7-68) 

(NOTE: See Figure 7-68. Do not remove the teflon 
oil seal ring from the front servo piston unless the oil 
seal ring requires replacement. The service oil seal ring is 
aluminum.) 

CA UTION: The spring retainer , servo pin , 
retainer ring and servo piston are identical for 
1971 and 1972. These individual parts are not 
interchangeable with the pre-1971 parts. 

Inspection 

1. Inspect servo pin for damage. 

2. Inspect piston and oil seal ring for damaged oil 
ring groove, check freedom of ring in groove. 

3. Inspect piston for cracks or porosity. 

4. Check fit of servo pin in piston. 

Assembly 

1. Reassemble parts of front servo, making sure 
tapered end of servo pin is pointing through the spring 
and spring retainer. Make sure the retainer ring is in the 
servo pin groove. 

16k. Oil Pump Assembly 

(NOTE: On service replacement pumps the cooler 
by-pass valve is not used.) 

Disassembly 

1. Using Adapter, J-21364, in Rear Unit Holding 
Fixture, J-6116, place pump assembly in Holding Fix¬ 
ture with stator shaft pointing downward. Be careful not 
to damage shaft. 
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Fig. 7-67 Rear Servo and Accumulator - 
Exploded View 
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Fig. 7-69 Removing Pressure Regulator Valve Snap Ring 

2. Compress regulator boost valve bushing against 
pressure regulator spring and remove snap ring using 
Snap Ring Pliers J-5403 (#21), Fig. 7-69. 


WARNING: PRESSURE REGULATOR SPRING 
IS UNDER EXTREME PRESSURE. 

3. Remove regulator boost valve bushing and valve. 

4. Remove pressure regulator spring. 

5. Remove regulator valve, spring retainer, and 
spacer or spacers if present. 

6. Remove five pump cover attaching screws and 
remove pump cover from body. 

7. Mark drive and driven gears for reassembly in 
same position and remove from pump body. Fig. 7*70. 


(NOTE: Do not remove cooler by-pass valve seat in 
next step unless replacement of the seat, valve, or spring 
is necessary.) 

The sealing qualities of the by-pass valve can be 
checked by pouring a small quantity of thinner or spirits 
into valve pocket and checking for excessive leakage. 

11. If necessary, remove the cooler by-pass valve seat 
using Pump Check Valve Set Remover, J-21361, 
attached to Slide Hammer, J-6125-1, and Adapter 
J-6125-2, Fig. 7-71. Install remover tool in valve seat and 
drive upward on slide hammer to remove valve seat. 

(NOTE: The seat may also be removed by thread¬ 
ing the seat with 3/8-16 tap and using Adapter J-6125-2 
on Slide Hammer, J-6125-1, to drive seat out. If this 
method is used, flush all foreign material and machining 
chips out of the by-pass valve bore before installing new 
seat.) 

12. Remove by-pass valve and spring. 

13. If necessary to replace front oil seal, pry seal 
from pump body, Fig. 7-37. 

Inspection of Pump Body 

1. Inspect gear pockets and crescent for scoring, 
galling or other damage. 

2. Place pump gears in pump body and check pump 
body face to gear face clearance. Clearance should be 
.0008 inch - .0035 inch, Fig. 7-72. 

3. Check face of pump body for scores or nicks. 

4. Check oil passages for proper opening and lack 
of porosity. 

5. Check for damaged cover bolt attaching threads. 

6. Check for overall flatness of pump body face. 

7. Check bushing for scores or nicks. 


(NOTE: Installing the gears in the same position as 
removed, will assure the quietest operation, as the gear 
teeth will mesh in the established wear pattern.) 

8. Remove retaining pin and bore plug from end of 
regulator bore. 

9. Remove two oil rings from pump cover. 

10. Remove pump to forward clutch housing selec¬ 
tive washer. 



Inspection of Pump Cover (Fig. 7-73) 

1. Inspect pump cover face for overall flatness. 



Fig. 7-70 Removing Pump Gears 


Fig. 7-71 Removing By-Pass Valve Seat 
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Fig. 7-72 Pump Body Face to Gear Face Clearance 

2. Check for scores or dirt in pressure regulator 
bore. 

3. Make certain all passages are open and not inter¬ 
connected through porosity. 

4. Check for scoring or damage at pump gear face. 

5. Inspect stator shaft for damaged splines, or 
scored bushings. 


6. Inspect oil ring grooves for damage or wear. 

7. Inspect cooler by-pass valve to be sure it seats 
properly. 

8. Inspect selective washer thrust face for wear or 
damage. 

9. Install pump cover oil rings into counterbore at 
forward clutch housing and check for proper fit. 

10. Inspect pressure regulator and boost valve for 
free operation. 

(NOTE: The solid type pressure regulator valve 
does not contain oil holes and an orifice cup plug like 
the previous pressure regulator valve. The solid style 
valve must only be used in the pump cover with the 
squared off pressure regulator boss, (Pressure boost 
bushing end). See Fig. 7-35. The previous pressure 
regulator valve with the oil holes and orifice cup plug 
will be used to service either type pump cover.) 

11. Inspect pump cover for open 1/8 inch diameter 
breather hole. 

Assembly 

1. Install drive and driven pump gears into pump 
body with alignment marks up and mated. In this posi¬ 
tion the pump gear drive tangs will also be up. 

2. Install pressure regulator spacer or spacers, if 
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Fig. 7-73 Pump Cover - Exploded View 





TRANSMISSION-C-CAR 


7-69 



Fig,7-74 Installing By-Pass Valve Seat 


required, spring retainer and spring into pressure regu¬ 
lator bore. 

3. Install boost valve into bushing, stem end out, 
and install both parts into pump cover by compressing 
bushing against spring. 

4. Install retaining snap ring. 

5. Install pressure regulator valve from opposite end 
of bore, stem end first. 

6. Install pressure regulator valve bore plug and 
retaining pin into end of bore. 

7. Install previously selected front unit selective 
thrust washer over pump cover delivery sleeve. 



, BOLT 

SIZE 


5/16 -18 x 1 

5/16-18 x VA 
5/16-18 x 1% 


Fig. 7-75 Pump Cover Attaching Screws 


(NOTE: Proper washer size was determined at time 
of front unit end play check (Note 15}).) 

8. Install two hook type oil seal rings. 

9. If previously removed, install cooler by-pass 
valve spring (large end first), valve, and valve seat. Use 
Pump Check Valve Seat Installer, J-21360, Fig. 7-74, to 
install valve seat. 

10. Place pump body in Rear Unit Holding Fixture, 
J-6116, with cored passages facing up. 

11. Lubricate pump gears with transmission fluid 
and install pump cover on pump body. 

12. Install pump cover attaching screws following 
screw chart, Fig, 7-75. Leave screws one turn loose at 
this time. 

13. Install pump Body and Cover Alignment Band, 
J-21368, around pump assembly. Tighten wing nut on 
alignment band to align pump cover with pump body, 
Fig. 7-76. 

14. Tighten pump cover attaching screws to 18 foot¬ 
pounds and remove alignment band from pump. 

15. Install new square cut O-ring on pump. 

16. If necessary, install new pump oil seal using 
pump Oil Seal Installer, J-21359, Fig, 7-38. 


161. Forward Clutch Assembly-Disassembly 

1. Using Adapter, J-21364, in Rear Unit Holding 
Fixture, J-6116, place forward clutch assembly in Hold¬ 
ing Fixture with turbine shaft pointing downward. Be 
careful not to damage shaft. 

2. Remove forward clutch housing to direct clutch 
hub snap ring. 

3. Remove direct clutch hub. 

4. Remove forward clutch hub and one thrust 
washer from each side of hub, Fig. 7-77. 

5. Remove five composition and five steel clutch 
plates. 

6. Place forward clutch assembly in arbor press 
with turbine shaft pointing downward. 

7. Using Clutch Spring Compressor, J-4670, and 
Adapter, J-21664, compress spring retainer with arbor 



Fig. 7-76 Aligning Pump Cover and Body 
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Fig. 7-77 Forward and Direct Clutches - Exploded View 


press and remove snap ring using Snap Ring Pliers, 
J-8059 or J-5586, Fig. 7-78. 

8. Remove tools, spring retainer and 16 clutch 
release springs. Keep springs separate from direct clutch 
springs. 

9. Remove forward clutch piston from forward 
clutch housing, 

10. Remove inner and outer seals from clutch piston. 

11. Remove center piston seal from forward clutch 
housing. 

12. It is not necessary to remove turbine shaft from 
forward clutch housing unless either shaft or housing is 
damaged and must be replaced. In such case proceed as 
follows: 

a. Place forward clutch housing in arbor press with 
turbine shaft pointing downward. 

b. Using 3/8 inch drive extension approximately 3 
inches long, or similar tool as driver, press turbine shaft 
out of forward clutch housing. 

Inspection 

1. Inspect composition faced and steel clutch plates 
for signs of burning, scoring or wear. 

2. Inspect sixteen release springs for collapsed coils 
or signs of distortion. 

3. Inspect clutch hubs for worn splines, proper lub¬ 
rication holes, and thrust faces. 

4. Inspect piston for cracks. 

5. Inspect clutch housing for wear, scoring, cracks 
and open oil passages. 

6. Inspect operation of ball check in forward clutch 
housing. 


7. Inspect turbine shaft for open lubrication pas¬ 
sages at each end. 

8. Inspect turbine shaft splines for damage. 

9. Inspect bushing journals for damage. 

10. Inspect turbine shaft for cracks or distortion. 

Assembly 

1. If turbine shaft was previously removed from 
forward clutch housing proceed as follows: 

a. Place forward clutch housing on arbor press with 
flat side up. 

b. Align shorter splined end of turbine shaft with 
splines in forward clutch housing, and using arbor press, 



Fig. 7-78 Removing Forward Clutch Snap Ring 
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J-21362 



FORWARD CLUTCH PISTON 


Fig. 7-79 Installing Forward Clutch Piston 

carefully press shaft into housing until shaft bottoms on 
hub of housing. 

CA UTION: Start shaft into housing and back off 
on arbor press to allow shaft to straighten itself 
Repeat this step several times until you are certain 
shaft is going in straight , otherwise , shaft or 
housing splines may be damaged. 

2. Invert forward clutch housing on arbor press 
with turbine shaft pointing downward. 

3. Lubricate new inner and outer clutch piston seals 
with transmission fluid. Lubricate seal grooves in for¬ 
ward clutch piston with petrolatum and install seals with 
lips facing away from spring pockets. 

(NOTE: The forward and direct clutch pistons have 
identical inside and outside diameters. Therefore, 
extreme care should be exercised during reassembly to 
assure the proper piston be installed in the clutch 
assemblies. 

The forward clutch piston can be identified by the 
absence of a check ball in the clutch apply face of the 
piston.) 

4. Lubricate new center piston seal with transmis¬ 
sion fluid. Lubricate seal groove in forward clutch hous¬ 
ing with petrolatum and piston seal with transmission 
fluid. Lubricate seal groove in forward clutch housing 
with petrolatum and install seal into clutch housing with 

lip facing up. 

5. Place Forward and Direct Clutch Inner Seal Pro¬ 
tector, J-21362, over forward clutch hub. Install clutch 
piston inside Forward and Direct Clutch Piston Installer, 
J-21409, insert assembly in forward clutch housing, Fig. 
7-79, and install clutch piston by rotating it slightly in a 
clockwise direction until seated. 

6. Install sixteen clutch release springs into spring 
pockets in clutch piston. 


7. Using Clutch Spring Compressor, J-4670, and 
Adapter, J-21664, compress spring retainer with arbor 
press, being careful that retainer does not catch in snap 
ring groove, and install snap ring using Snap Ring Pliers, 
J-8059 or J-5586, Fig. 7-78. Remove tools. 

CAUTION: Make certain clutch release springs 
are not leaning. If necessary , straighten with a 
small screwdriver. 

8. Remove forward clutch assembly from arbor 
press and place in Holding Fixture, J-6116, with turbine 
shaft pointing down. Be careful not to damage shaft. 

9. Install thrust washer on the outside of forward 
clutch hub. The bronze washer is installed on side of hub 
facing forward clutch housing. 

10. Install forward clutch hub in forward clutch 
housing.. 

11. Lubricate the four Hat steel, Five composition 
and one waved U-notched steel clutch plates with trans¬ 
mission fluid and install clutch plates in forward clutch 
housing, Fig. 7-77. Start with waved steel plate and alter¬ 
nate composition and steel plates. 

12. Install direct clutch hub in forward clutch hous¬ 
ing over clutch plates, and install snap ring. 

13. Place forward clutch housing on pump delivery 
sleeve and air check clutch operation by applying air 
through forward clutch passage in pump, Fig. 7-80, to 
actuate piston and move forward clutch. 


16m. Direct Clutch and Intermediate Roller 
Assembly (Fig. 7-82) 

Disassembly 

1. Remove roller retainer snap ring, and remove 
clutch retainer. 

2. Remove roller outer race and remove roller 
assembly. See Fig. 7-81. 

3. Turn unit over and remove direct clutch backing 
plate to clutch housing snap ring. 



Fig. 7-80 Air Checking Forward Clutch 
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Fig. 7-81 Removing Roller Outer Race and Assembly 


4. Remove direct clutch backing plate and six com¬ 
position and six steel clutch plates, Fig. 7-83. 

5. Using Clutch Spring Compressor, J-4670, Rear 
Clutch Spring Compressor, J-6129, or an arbor press, 
and Adapter, J-21664, Fig. 7-84, compress spring 
retainer and remove snap ring with Snap Ring Pliers, 
J-8059 or J-5586. 

6. Remove tools, spring retainer and 14 clutch 
release springs. Keep springs separate from forward 
clutch springs. 

7. Remove direct clutch piston from direct clutch 
housing. 

8. Remove inner and outer seals from clutch piston. 

9. Remove center piston seal from direct clutch 
housing. 

Inspection 

1. Inspect roller clutch assembly for damaged 
rollers, cage or springs. 

2. Inspect cam and outer race for scratches or wear. 

3. Inspect clutch housing for cracks, wear, proper 
opening of oil passages and wear on clutch plate drive 
lugs. 

4. Inspect composition-faced and steel clutch plates 
for signs of wear or burning. 

5. Inspect backing plate for scratches or other 
damage. 

6. Inspect piston for cracks and free operation of 
check ball. 


7. Inspect springs for collapsed coils or signs of 
distortion. 

(NOTE: The 14 direct clutch release springs are not 
serviced individually. If one or more of these springs 
require replacement, discard all of them and install the 
16 service direct clutch release springs.) 

Assembly 

1. Lubricate new inner and outer clutch piston seals 
with transmission fluid. Lubricate seal grooves in direct 
clutch piston and install seals with lips facing away from 
spring pockets. 

(NOTE: Make certain piston has check ball.) 

2. Lubricate new center seal with transmission 
fluid. Lubricate seal groove in direct clutch housing and 
install seal in clutch housing with lip facing up. 

3. Place Forward and Direct Clutch Inner Seal 
Protector, J-21362, over direct clutch hub. Install clutch 
piston inside Forward and Direct Clutch Piston Installer, 
J-21409, insert assembly in direct clutch housing. Fig. 
7-85, and install clutch piston by rotating it slightly, in a 
clockwise direction. 

4. Install 16 clutch release springs into spring 
pockets in clutch piston. 

5. Place spring retainer and snap ring over springs. 

6. Using Clutch Spring Compressor, J-4670, Rear 
Clutch Spring Compressor, J-6129, or an arbor press. 
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Fig. 7-82 Direct Clutch and Piston - Exploded View 
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Fig. 7-83 Direct Clutch - Exploded View 
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Fig. 7-84 Removing Forward Clutch Snap Ring 

and Adapter, J-21664, Fig. 7-84, compress spring 
retainer, being careful that retainer does not get caught 
in snap ring groove, and install snap ring with Snap Ring 
Pliers, J-8059 or J-5586. Remove tools. 

(NOTE: Make certain clutch release springs are 
not leaning. If necessary, straighten spring with a 
small screwdriver.) 

7. Lubricate the live flat and one waved, U-notched 
steel and six composition clutch plates with transmission 
fluid and install clutch plates in direct clutch housing 
Fig. 7-86. Start with waved steel plate and alternate 
composition and steel plates. 

(NOTE: Do not use radially grooved composition 
plates here.) 

8. Install direct clutch backing plate over clutch 
plates and install backing plate snap ring. 

(NOTE: Install rollers that may have come out of 
the roller cage by compressing the energizing spring with 
forefinger and inserting the roller from the outer side. 

Turn unit over and install the roller clutch assembly 
onto the intermediate clutch inner cam. 

Install the intermediate clutch outer race with a 
clockwise turning motion.) 

(NOTE: When installed, outer race should not turn 
counterclockwise, Fig. 7-87.) 

9. Install roller clutch assembly retainer and snap 
ring. 



10. Place direct clutch assembly on center support 
and air check operation of direct clutch, Fig. 7-88. 

(NOTE: If air is applied through reverse passage, 
(right oil feed hole) it will escape from direct clutch 
passage (left oil feed hole). This is considered normal. 
Apply air through left oil feed hole to actuate piston and 
move direct clutch. 

16n. Center Support and Intermediate Clutch 
Piston 

Disassembly (Fig. 7-89) 

1. Remove three hook type cast iron oil seal rings 
from the center support. Do not remove the teflon oil 
seal ring unless replacement is required, Fig. 7-90. 

2. Using Clutch Spring Compressor, J-4670, and 
Rear Clutch Spring Compressor, J-6129, Fig. 7-91, com¬ 
press spring retainer and remove snap ring with Snap 
Ring Pliers, J-8059 or J-5586. 

3. Remove tools, spring retainer, and 6 inter¬ 
mediate clutch release springs. 

4. Remove intermediate clutch piston from center 
support. 

5. Remove inner and outer seals from clutch piston. 

(NOTE: Do not remove the three screws retaining 
roller clutch inner race to center support.) 

Inspection 

1. Inspect roller clutch inner race for scratches or 
indentations. Be sure lubrication hole is open. 

2. Inspect bushing for scoring, wear or galling. 

3. Check oil ring grooves for damage. 

4. Air check oil passages to be sure they are open 
and not interconnected. 

5. Inspect piston sealing surfaces for scratches. 

6. Inspect piston seal grooves for nicks or other 
damages. 
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Fig. 7-85 Installing Direct Clutch Piston 


Fig. 7-86 Installing Direct Clutch Plates 
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Fig. 7-87 Roller Clutch Rotation 

7. Inspect piston for cracks or porosity. 

8. Inspect springs for collapsed coils or signs of 
distortion. 

(NOTE: The six intermediate clutch release springs 
are not serviced individually. If one or more of these 
springs require replacement, discard all of them and 
install the 12 service intermediate clutch release springs.) 

9. Inspect oil seal rings for damage. 

(NOTE: All service center support oil seal rings are 
hook type cast iron.) 


Fig. 7-88 Air Checking Direct Clutch 

Assembly 

1. Lubricate new inner and outer clutch piston seals 
with transmission fluid. Lubricate seal grooves in inter¬ 
mediate clutch piston and install seals with lips facing 
away from spring pockets. 

2. Place Intermediate Clutch Inner Seal Protector, 
J-21363, over center support hub, Fig. 7-92, and install 
intermediate clutch piston, making certain it fully seats 
in center support. Remove J-21363. 

3. Install 6 clutch release springs, space equally, 
into spring pockets in dutch piston. 

4. Place spring retainer and snap ring over springs. 
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Fig. 7-89 Center Support Assembly - Exploded View 
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Fig. 7-90 Center Support Seal Rings 



Fig. 7-91 Removing Intermediate Clutch Snap Ring 


5. Position snap ring and using Clutch Spring Com¬ 
pressor, J-4670, and Rear Clutch Spring Compressor, 
J-6129, Fig. 7-91, compress spring retainer, being careful 
that retainer does not get caught in snap ring groove, and 
install snap ring with Snap Ring Pliers, J-8059 or J-5586. 
Remove tools. 

6. Install three hook type cast iron oil seal rings on 
the center support if the teflon ring was not removed. If 
the teflon ring was removed, install four hook type cast 
iron oil seal rings. 

7. Air check operation of intermediate clutch pis¬ 
ton, Apply air through center oil feed hole to actuate 
clutch pistons, Fig. 7-93. 

16o. Gear Unit (Fig. 7-94) 

Disassembly of Gear Unit 

1. Using Adapter, J-21364, in Rear Unit Holding 
Fixture, J-6116, place gear unit in Holding Fixture with 
output shaft pointing downward. 

2. Remove center support to sun gear races and 
thrust bearing. 

(NOTE: Outer race may have stuck to center sup¬ 
port when it was removed.) 

3. Remove sun gear from output carrier assembly. 

4. Remove reaction carrier to output carrier thrust 
washer and front internal gear ring. 

5. Invert gear unit in Holding Fixture with main 
shaft pointing downward. 

6. Remove snap ring securing output shaft to out¬ 
put carrier and remove output shaft. Remove O-ring 
from output shaft and discard. 

7. Remove thrust bearing and races from rear in¬ 
ternal gear. 

8. Lift rear internal gear and main shaft out of out¬ 
put carrier and remove thrust bearing and races from 
inner face of rear internal gear. 

9. Remove snap ring from end of main shaft and 
remove rear internal gear. 


10. Remove output carrier from Holding Fixture. 

Inspection of Output Shaft 

1. Inspect bushing for wear or galling. 

2. Inspect bearing and thrust washer surfaces for 
damage. 

3. Inspect governor drive gear for rough or damaged 
teeth. 

4. Inspect splines for damage. 

5. Inspect orificed cup plug in the lubrication 
passage. 

6. Inspect drive lugs for damage. 

7. Inspect speedometer drive gear for rough or 
damaged teeth. If replacement of drive gear is necessary, 
proceed as follows: 

Speedometer Drive Gear Removal 
and Installation 

(NOTE: The nylon speedometer drive gear is in¬ 
stalled at the factory only. All service replacement drive 
gears are steel. If the occasion should arise when the 
nylon gear is required to be removed for inspection of 
the shaft or gear only, it may be removed and re¬ 
installed using steps 1 and 2 immediately below. In all 
other cases, see Speedometer Drive Gear Replacement.) 

1. Depress retaining clip and slide gear off output 
shaft, Fig. 7-95. 

2. Place retaining clip (square end toward flange of 
shaft) into hole in output shaft, Fig. 7-95, Align slot in 
speedometer drive gear with retaining clip and install 
gear. 

Speedometer Drive Gear Replacement 

1. If nylon gear is on shaft, depress retaining clip 
and slide gear off output shaft, Fig. 7-95. Discard retain¬ 
ing clip. 

2. If steel gear is on shaft: 

a. Install Speedometer Drive Gear Remover, 
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Fig. 7-92 Installing Intermediate Clutch Piston 

J-21427, with Pulley Puller, J-8433, and attach, using 
Speedometer Drive Gear Remover Bolts, J-21797, on 
output shaft so that puller bolt indexes with end of shaft 
and flat face of remover tool is under front face of drive 
gear. 

b. Tighten bolt on Pulley Puller, Fig. 7-96, until 
gear is free on shaft. Remove tools and gear from shaft. 


CAUTION: Use a pipe that closely fits output 
shaft and does not contact gear teeth, Contact with 
gear teeth would result in damage to the gear as it 
is driven into place . 

4. Drive gear onto shaft until distance from rear 
face of gear to end of output shaft is 15 inches, Fig. 
7-97. 

Inspection of Main Shaft 

1. Inspect shaft for cracks or distortion. 
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Fig. 7-93 Air Checking Intermediate Clutch 

3. Support output shaft and install new steel speed¬ 
ometer drive gear using a piece of pipe. 
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Fig. 7-94 Gear Unit - Exploded View 
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Fig. 7-95 Removing Nylon Speedometer Drive Gear 


2. Inspect splines for damage, 

3. Inspect ground bushing journals for damage. 

4. Inspect snap ring groove for damage. 

5. Make sure lubrication holes are open. 


Inspection of Rear Internal Gear 

1. Inspect gear teeth and bearing surfaces for 
damage or wear. 

2. Inspect splines for damage. 

3. Inspect gear for cracks. 


Inspection of Output Carrier Assembly 

1. Inspect front internal gear for damaged teeth. 

2. Inspect pinion gears for damage, rough bearings 
or excessive tilt. 

3. Check pinion end play. Pinion end play should 
be .009 inch-,024 inch, Fig. 7-98. 

4. Inspect parking gear lugs for cracks or damage. 

5. Inspect output shaft locating splines for damage. 

6. Inspect front internal gear ring for flaking or 
cracks. 


Inspection of Reaction Carrier Assembly 

1. Inspect band surface on reaction carrier for signs 
of burning or scoring. 

2. Inspect roller clutch outer cam for scoring or 
wear. 

3. Inspect thrust washer surfaces for signs of 
scoring or wear. 

4. Inspect bushing for damage. If bushing is 
damaged, carrier must be replaced, 

5. Inspect pinion gears for damage, rough bearings 
or excessive tilt. 

6. Check pinion end play. Pinion end play should 
be .009 inch-,024 inch. 



Fig. 7-96 Removing Steel Speedometer Drive Gear 



Fig, 7-97 Installing Steel Speedometer Drive Gear 
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Fig. 7-98 Checking Output Carrier Pinion End Play 


Pinion Gear Replacement-Reaction and 
Output Carrier Assemblies 

1. Support carrier assembly on its FRONT face. 

2. Using a 1/2 inch diameter drill, remove stake 
marks from the end of the pinion pin, or pins, to be 
replaced. This will reduce the possibility of cracking the 
carrier when pinion pins are pressed out, 

CAUTION: Do not allow drill to remove any 

stock from the carrier as this will weaken the part 

and could cause failure . 

3. Using a tapered punch, drive or press pinion pins 
out of carrier. 

4. Remove pinion gears, thrust washers, and roller 
needle bearings. 


5. Inspect pinion pocket thrust faces for burrs and 
remove if present. 

6. Install eighteen needle bearings into each pinion 
gear using petrolatum to hold bearings in place. Use a 
pinion pin as a guide. 

7. Place a bronze and steel thrust washer on each 
side of pinion gear with steel washers against gear, Fig. 
7-99. Hold washers in place with petrolatum. 

8. Place pinion gear assembly in position in carrier 
and install a pilot shaft through rear face of assembly to 
hold parts in place. 

9. Drive a new pinion pin into place from the front, 
while rotating pinion gear. Be sure that headed end is 
flush or below face of carrier. 

10. Using a punch and bench vise for an anvil, stake 
opposite end of pinion pin in three places with a blunt 
radius chisel, Fig, 7-100. 

CAUTION: Both ends of pinion pins must lie 
below face of carrier or interference may occur. 

11. Repeat installation procedure for each pinion 
gear. 

Inspection of Roller Clutch Assembly 

1. Inspect roller clutch for damaged rollers or 
springs. 

2. Inspect roller clutch cage for damage. 

Inspection of Sun Gear 

1. Inspect gear teeth for damage or wear. 

2. Inspect splines for damage. 

3. Be sure oil lubrication hole is open. 

Inspection of Sun Gear Shaft 

1. Inspect shaft for cracks or splits. 

2, Inspect splines for damage. 



Fig. 7-99 Planet Pinion - Exploded View 
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Fig. 7-100 Staking Pinion Nut 


Fig. 7-102 Install Thrust Bearing on Outer Face of 

Rear Internal Gear 


3. Inspect bushings for scoring or galling. 

4. Inspect ground bushing journals for damage. 

5. Be sure oil lubrication hole is open. 


Assembly of Complete Gear Unit 

1. Install rear internal gear on end of mainshaft that 
has snap ring groove and install snap ring. 

2. Install races and thrust bearing on inner face of 
rear internal gear, retaining races and bearing with petro¬ 
latum. Proceed as follows; 

a. Install large diameter race first, with flange 
facing up, Fig. 7-101. 

b. Install thrust bearing in race. 

c. Install small diameter race on bearing with inner 
flange facing down. 

3. Lubricate pinion gears in output carrier with 
transmission fluid and install output carrier on mainshaft 
so that pinion gears mesh with rear internal gear. 

4. Place assembly in Rear Unit Holding Fixture, 
J-6116, with mainshaft pointing downward. Be careful 
not to damage shaft. 

5. Install races and thrust bearing on outer face of 



Fig. 7-101 Installing Thrust Bearing on Inner Face of 

Rear Internal Gear 


rear internal gear, retaining faces and bearing with petro¬ 
latum, Proceed as follows: 

a. Install small diameter (flanged I.D.) race first, 
with flange facing up, Fig. 7-102. 

b. Install thrust bearing in race. 

c. Install large diameter (flanged O.D.) race on 
bearing with flange cupped over bearing. 

6. Install output shaft into output carrier and 
install snap ring. Install new O-ring on output shaft. 

7. Invert assembly in Holding Fixture with output 
shaft pointing downward. 

8. Lubricate tab side of reaction-to-output carrier 
thrust washer with petrolatum and install thrust washer 
in output carrier with tabs in tab pockets. 

9. Install sun gear with end having chamfered I.D. 
facing down. 

10. Install sun gear shaft with longer splined end 
down. 

11. Install gear ring over output carrier, 

12. Lubricate pinion gears in reaction carrier with 
transmission fluid and install reaction carrier on output 
carrier, Fig, 7-103, so that pinion gears mesh with front 
internal gear. 

(NOTE: When a new output carrier and/or reaction 
carrier is being installed, and if the front internal gear 
ring prevents assembly of the carriers, replace the front 
internal gear ring with the service ring. The front internal 
gear ring is a selective fit at the factory but not in 
service.) 

13. Install large diameter O.D, race on sun gear with 
flange facing up against sun gear shaft. 

14. Install thrust bearing on race. 

15. Lubricate small diameter race with petrolatum 
and install race on center support with flange facing 
toward lower end, Fig. 7-104. 

16. Lubricate reaction carrier to center support 
thrust washer with petrolatum and install washer in 
recess in center support. 
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Fig. 7-103 Installing Reaction Carrier on Output Carrier 


17. Install rollers that may have come out of roller 
clutch cage, by compressing energizing spring with fore¬ 
finger and inserting roller from outer side, Fig. 7-105. 


(NOTE: Make certain that energizing springs are 
not distorted, and that curved end leaf of springs are 
positioned aginst rollers.) 
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Fig. 7-104 Installing Center Support Thrust Bearing 

at Sun Gear 



Fig. 7-105 Installing Roller in Roller Clutch Cage 

18. Install roller clutch assembly in reaction carrier, 
Fig. 7-106. 

19. Install center support assembly into roller clutch 
in reaction carrier, Fig. 7-107. 

(NOTE: Be sure that center support to reaction 
carrier thrust washer is in place before installing center 
support assembly into roller clutch in reaction carrier.) 

(NOTE: With reaction carrier held, center support 
should turn counterclockwise only.) 

20. Install Tool J-21365, on end of main shaft so 
that tangs engage groove in shaft. Tighten screw on tool 
to secure tool on shaft and prevent movement of the 
roller clutch during installation of the gear unit 
assembly. 

21. Remove gear unit from Holding Fixture and lay 
unit on its side. Install thrust washer on rear face of 
output shaft with bent tabs in tab pockets. Retain thrust 
washer with petrolatum. 

17. Major Transmission 

Components—Installation 

17a. Install Parking Pawl 

1. Install parking pawl, tooth toward center of 
transmission, and install parking pawl shaft, Fig. 7-108. 

2. Install parking pawl shaft retainer clip. 

3. Install parking pawl shaft cup plug by driving 
into the transmission case, using a 3/8 inch diameter rod, 
until the parking pawl shaft bottoms on the case rib, Fig, 
7-109. 

4. Install parking pawl return spring with square 
end hooked on pawl, 

5. Install parking pawl bracket with guides over 
parking pawl, Fig. 7-110. Install two attaching screws, 
tightening screws to 18 foot-pounds. 

17b. Install Support to Case Spacer Rear Band 
and Complete Gear Unit Assembly 

1. Inspect rear band for cracks or distortion and 
band ends for damage at anchor lugs and apply lug. Also 
inspect lining for cracks, flaking, burning and looseness. 
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Fig. 7-106 Installing Roller in Reaction Carrier 


2. Install rear band assembly in transmission case so 
that band lugs index with anchor pins, Fig. 7-111. 

3. Inspect support to case spacer for burrs or raised 
edges. If present, remove with a stone or fine sandpaper. 

4. Install the support to case spacer against the 
shoulder at the bottom of case splines and the gap lo¬ 
cated adjacent to the band anchor pin. 

CAUTION: Do not confuse this spacer (.040" 
thick and both sides flat) with either the 
center support to case snap ring (one side beveled) 
or the backing plate to case snap ring (.093" thick 
and both sides flat), Fig. 7-198. 


Fig. 7-108 Installing Parking Pawl and Shaft 

washer into slots provided inside rear of transmission 
case. Retain washer with petrolatum. 
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5. Install previously selected rear unit selective (NOTE: Proper washer size was determined at time 

of rear unit end play check Note 1 5n.) 



6. Place transmission case in Holding Fixture in 
horizontal position. Do not over-tighten transmission 
Holding Fixture side pivot pin as this will cause binding 
when gear unit is installed. 

7. Install proper diameter length of pipe over out¬ 
put shaft to be used as a handle and to prevent spline 


Fig. 7-107 Installing Center Support in Reaction Carrier 


Fig. 7-109 Installing Cup Plug 
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Fig. 7-110 Installing Parking Pawl Bracket 

damage to case bushing when installing gear unit assem¬ 
bly. 

CAUTION: Be careful not to drop or bump 

assembly in transmission case during installation. 

This could result in damage to output shaft case 

bushing as well as to assembly itself 

8. Install gear unit with center support and reaction 
carrier, by lining up slots and carefully guiding complete 
assembly horizontally into transmission case, making 
certain the center support bolt hole is properly aligned 
with hole in case. 

9. Position transmission vertically with front end of 
case facing upward. Remove tool, J-21365. 

10. Lubricate center support to case snap ring with 
transmission fluid and install snap ring in transmission 
case with beveled side up, flat side against center sup¬ 
port, locating gap adjacent to front band anchor pin. 
Expand snap ring until center support is against shoulder 
of case. 

11. Install case to center support bolt. 

(NOTE: To correctly perform this operation, it will 



be necessary to use tool, J-23093 or to make the tool 
and follow the installation procedure described below.) 

Make the tool from 3/8” (.375” diameter) cold roll 
steel or from a screwdriver with a 3/8” diameter shank. 
The stock should be approximately 12” long. Grind the 
stock to a blunt point, tapering it 7/8" from the end of 
the bar to a 1 /8" diameter at the end, Fig. 7-1 12. 

Bend the bar to a 45 J angle 2-1/2" from the pointed 
end, Fig. 7-112. 

Place the center support locating tool into the direct 
clutch passage in the case, with the handle of the tool 
pointing to the right as viewed from the front of the 
transmission and parallel to the bell housing mounting 
face. 

Apply pressure downward on the tool handle, which 
will tend to rotate the center support counterclockwise 
as viewed from the front of the transmission. While 
holding the center support firmly counterclockwise 
against the case splines, torque the case-to-center sup¬ 
port bolt to 23 ft. lbs. using a 3/8” thin wall deep well 
socket. 

CAUTION: When using the locating tool , take 

care not to raise burrs on the case valve bodv 

mr 

mounting face . 

12. Before installing intermediate clutch plates, in¬ 
spect plates for signs of burning, scoring, and wear. 

13. Lubricate three steel and three composition 
intermediate clutch plates with transmission fluid and 
install clutch plates in transmission case, Fig. 7-113. 
Start with the waved steel plate and alternate composi¬ 
tion and steel plates. 

14. Install intermediate clutch backing plate with 
flat machined surface against clutch plates. 

15. Install backing plate to case snap ring with snap 
ring gap on side of case opposite front band anchor pin. 

(NOTE: Both sides of the snap ring are flat and it is 
approximately .093" thick.) 



2-1 

Center Support Tool 


Fig. 7-111 Installing Rear Band Assembly 


Fig. 7-112 Locating Center Support 
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Fig, 7-113 Installing Intermediate Clutch Plates 

16. Recheck rear unit end play as described in Note 

15n. 


17c. Install Front Band and 

Remaining Clutch Assemblies 

1. Inspect front band for cracks or distortion and 
band ends for damage at anchor lug and apply lug. Also 
inspect lining for cracks, flaking, burning, and looseness. 

2. Install front band with band anchor hole over 
band anchor pin, and apply lug facing servo hole, Fig. 
7-114. 

3. Install direct clutch housing and intermediate 
roller assembly. Make certain that clutch housing hub 
bottoms on sun gear shaft and splines on forward end of 
sun gear shaft are flush with splines in direct clutch 
housing. 

(NOTE; It will be necessary to rotate clutch 
housing to allow roller outer race to index with inter¬ 
mediate clutch composition-faced plates. Removal of 
direct clutch composition and steel plates may be help- 



Fig. 7-114 Installing Front Band 



Fig. 7-115 Installing Forward Clutch Assembly 


ful and applying air pressure through the center support 
screw to apply the intermediate clutch plates may facili¬ 
tate assembly.) 

4. Install forward clutch hub to direct clutch 
housing thrust washer on forward clutch hub. Retain 
with petrolatum. 

5. Position transmission horizontally in Holding 
Fixture and install forward clutch assembly and turbine 
shaft, Fig. 7-115. Make certain end of main shaft goes all 
the way into forward clutch hub. It will be necessary to 
rotate clutch housing to allow direct clutch driving hub 
to index with direct clutch composition plates. When 
forward clutch is seated, it will be approximately 1-1/4 
inches from pump mounting face in case. 

(NOTE: Missing internal splines in forward clutch 
hub are lubrication passages and do not have to be 
indexed with any particular spline on main shaft.) 

17d. Install Oil Pump 

1. Lubricate turbine shaft journals with transmis¬ 
sion fluid and lubricate hook-type oil rings on pump 
delivery sleeve with petrolatum. 

2. Install Slide Hammer Bolts, J-6125-1, through 
two opposite unthreaded holes in pump assembly to 
serve as guide pins when installing pump. 

3. Properly align pump to case gasket on case 
mounting face. 

4. Position pump assembly in transmission case and 
thread Slide Hammer assemblies into their corresponding 
threaded holes in transmission case. 

5. Install pump assembly in transmission case. Do 
not remove slide hammer bolts until last two pump 
attaching screws are installed. 

6. Using eight new rubber-coated washers on pump 
attaching screws, install all but one attaching screw at 
either 5 o’clock ot 10 o’clock position so that front unit 
end play can be rechecked. Tighten screws to 18 foot¬ 
pounds. 

(NOTE: If turbine shaft cannot be rotated as pump 
is being pulled into place, the forward or direct clutch 
housings have not been installed properly to index with 
all the clutch plates. This condition must be corrected 
before pump is pulled fully into place.) 
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7. Recheck front unit end play as described in Note 
15j. 

8. Install remaining pump attaching screw using 
new rubber coated washer. Tighten screw to 18 foot¬ 
pounds. 

9. Apply non-hardening sealer to outside of new 
seal and install new front seal using Pump Oil Seal 
Installer, J-21359. 

17e. Install Parking Linkage, Detent Lever, 
and Manual shaft 

1. If removed, install a new manual shaft seal into 
the case using a 3/4 inch diameter rod to seat the seal. 

2. Insert actuator rod into manual detent lever 
from side opposite pin. 

3. Install actuator rod plunger under parking 
bracket and over parking pawl. 

4. Install manual shaft assembly into case and 
through detent lever, Fig. 7-116. 

5. Install locknut on manual shaft. Tighten nut to 
18 foot-pounds. 

6. Install external manual yoke on manual shaft. 
Tighten nut to 18 foot-pounds. 

7. Install retaining pin in case, indexing it with 
groove in manual shaft, Fig. 7-117. 

(NOTE: If procedure is being performed with trans¬ 
mission in car, install and straighten bent pin.) 

17f. Install Extension Housing 

1. Install new gasket on extension housing, retain¬ 
ing with petrolatum. 

2. Check O-ring on output shaft for any nicks or 
flattening and replace O-ring if either condition exists. 

3. Secure extension housing to case with six attach¬ 
ing screws. Tighten screws to 23 foot-pounds. 

4. If necessary, install a new extension housing oil 
seal using Oil Seal Installer, J-21359. Apply non¬ 
hardening sealer to outside of seal before installation. 




Fig. 7-117 Installing Manual Shaft Retaining Pin 


17g. Install Check Balls, Control Valve, Spacer 
Plate & Gaskets, Detent Solenoid, Front 
Servo Assembly and Electrical Connector 

1. Install two control valve assembly attaching bolts 
with heads cut off as guide pins as shown in Fig. 7-122. 

2. Install six check balls into ball seat pockets in 
transmission case. Fig. 7-118. 

(NOTE: If transmission is in car, install check balls 
into ball seat pockets on spacer plate, Fig. 7-119.) 

3. Install control valve spacer plate. 

4. Install detent solenoid gasket. 

5. Install detent solenoid assembly with connector 
facing outer edge of case. Do not tighten bolts at this 
time . 

6. Install front servo spring and spring retainer into 
transmission case. 

7. Install retainer ring in front servo pin groove and 
install pin into case so that tapered end contacts band. 
Make certain retainer ring is installed in servo pin groove. 

8. Install seal ring on servo piston, if removed, and 
install on servo pin with flat side of piston positioned 
toward bottom pan. 

(NOTE: The teflon ring allows the front servo 
piston to slide very freely in the case. The free Fit of the 
ring in the bore is a normal characteristic and does not 
indicate leakage during operation. The teflon ring should 
only be replaced if it shows damage or if evidence of 
leakage during operation exists.) 

(NOTE: If transmission is in car, assemble front 
servo group as shown in Figure 7-68 and install this 
group of parts into front servo bore in case and hold. 
Slip a length of straight, clean feeler gauge or shim stock 
(about .020") between spacer plate and front servo 
piston to temporarily retain front servo group.) 


Fig. 7-116 Installing Manual Shaft 







. SSw 


Fig. 7-119 Spacer Plate Gasket with Check Bails Fig. 7-121 Installing Wires in Electrical Connectors 
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Fig, 7-1 20 InstalUng Spacer Gasket 


17h. Install Rear Servo Assembly 

1, Lubricate inner and outer rear servo bores in 
transmission case with transmission fluid and install rear 
accumulator spring in servo inner bore. 


9, Install new 0-ring on solenoid connector. 

10, Install connector with lock tabs pointing into 
case. Position locator tab in notch on side of case. 

11, Connect detent solenoid wire and lead wire to 
connector terminals, Fig, 7-12L 


(NOTE; Before installing rear servo assembly, make 
certain that rear band apply lug is aligned with servo pin 
bore in transmission case. Otherwise servo pin will not 
apply band,) 

2, Position rear servo assembly in transmission, 

3, Press down on rear servo assembly, making cer¬ 
tain it is properly seated in case bore, and install rear 
servo cover and new gasket. Install six attaching screws, 
tightening screws to 18 foot-pounds. 


17i. Install Control Valve Assembly, Governor 
Pipes & Governor Screen Assembly 

1, Install governor pipes on control valve assembly. 
Governor pipes are interchangeable. 

2, Install governor screen assembly, o pen end first; 
into governor feed pipe hole in case (hole nearest the 
center of transmission). Fig. 7-44, 


wmm 




Fig. 7-118 Location of Check Balls 
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Fig. 7-122 Installing Control Valve 


3. Install control valve assembly and governor pipes 
on transmission, while carefully aligning the governor 
feed pipe over the governor screen, Fig. 7-122. Make 
certain gaskets and spacer do not become mispositioned. 
See Fig. 7-120. 

(NOTE: Check manual valve to make sure it is 
indexed properly with pin on detent lever and governor 
pipes to make certain they are properly seated in case 
holes.) 

4, Start control valve assembly attaching bolts. 

(NOTE: If transmission is in vehicle, remove feeler 
stock before tightening any control valve bolts.) 

5. Remove guide pins and install detent roller and 
spring assembly and remaining bolts, Fig. 7-123. Torque 
bolts to 8 ft. lbs. 

6, Tighten detent solenoid attaching screws to 10 
foot-pounds. 



Fig. 7-123 Installing Detent Roller and Spring 


17j. Install Modulator Valve and 
Vacuum Modulator 

1. Install modulator valve into case with stem end 

out. 

2. Install new O-ring on vacuum modulator. 

3. Install vacuum modulator into case with vacuum 
hose pipe facing front of car and angled 5° toward top 
of case. 

4. Install modulator retainer with curved side of 
tangs, inboard and install attaching screw. Tighten screw 
to 18 foot-pounds. 

17k. Install Governor Assembly 

1. Install governor assembly into case. 

2. Using a new gasket, attach governor cover to case 
with four attaching screws. Torque screws to 18 foot¬ 
pounds. 

(NOTE: If transmission is in car proceed as 
follows.) 

3. Install two bolts securing transmission extension 
housing to cross member. 


Series 

Rear 

Axle 

Ratio 

Driven 

Gear 

Teeth 

Drive 

Worm 

Gear 

Teeth 

Sleeve 

Tooth 

Range 

Color 

of 

Driven 

Gear 

Tire 

Size 

- 

681 

2.93:1 

38 

18 

36-39 

Blue 

L-78 

682, 683 

3.15:1 

41 

18 

40-43 

Yellow 

697 

3.15:1 

40 

18 

40-43 

Black 

8.20 

698 

3.15:1 

38 

18 

36-39 

Blue 

8.90 


171. Install Speedometer Driven Gear Assembly 
and Either Speed Controlled Switch or 
Trackmaster Speed Sensor, Whichever 
is Applicable 

Speedometer driven gears are provided in three dif¬ 
ferent tooth sizes. Driven gear and matching sleeve must 
be installed to correspond with axle ratio. Refer to chart 
above to select proper gear. 

1. Lubricate driven gear selected from above chart 
with a small amount of lithum (slip yoke) grease and 
position driven gear as shown in Fig. 7-124. 

2. Install speedometer driven gear retainer with 
tangs in sleeve positioning bosses, and install attaching 
screw. Tightening screw to 18 foot-pounds. 

CA UTION: Never turn sleeve in transmission case 
as shaft centerline is eccentric with outside 
diameter and gear damage will result 
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Fig. 7-124 Installing Speedometer Driven Gear 


17m. Install Intake Pipe and Filter Assembly 
and Bottom Pan 

1. Install new intake pipe O-ring onto pipe and in¬ 
stall pipe assembly into new filter assembly. 

2. Install filter and intake pipe assembly into case 
bore, Fig. 7-42. 

3. Install filter retainer bolt, Fig. 7-41. 

4. Install new gasket on bottom pan and install 
bottom pan. 

5. Install 13 bottom pan attaching screws. Tighten 
screws to 12 foot-pounds. 


17n. Install Converter 

1. Install converter on turbine shaft making certain 
that converter drive hub slots are fully engaged with the 
pump drive gear tangs. 

2. Install Converter Holding Clamp, J-21366, on 
front of transmission case, Fig. 7-36. 


TORQUE SPECIFICATIONS 


I Material 

Number 

Application 

Thread 

Size 

Foot 

Pounds 

280M 

Solenoid to Case Bolt . 

1/4-20 

10 

260M 

Control Valve Assembly to Case Bolt. 

1/4-20 

5/16-18 

8 

Special 

Line Pressure Plug.. 

1/8 Pipe 

10 

601M 

Lower Cover to Transmission Screw. 

1/4-20 

8 

280M 

Pump Body to Cover Bolt . 

5/16-18 

18 

280M 

Pump Assembly to Case Bolt . 

5/16-18 

18 

280M 

Rear Servo Cover to Case Bolt . 

5/16-18 

18 

260M 

Governor Cover to Case Bolt . 

5/16-18 

18 

280M 

Parking Pawl Bracket to Case Bolt. 

5/16-18 

18 

260M 

Vacuum Modulator Retainer to Case Bolt. 

5/16-18 

18 

260M 

Speedometer Driven Gear Retainer to Case Screw .... 

5/16-18 

18 

1010-1020 

Bottom Pan to Case Bolt ... 

5/16-18 

12 

260M 

Extension Housing to Case Bolt .. 

3/8-16 

23 

286M 

Manual Shaft to Detent Lever Nut. 

3/8-24 

18 

286M 

Manual Yoke to Manual Shaft Nut. 

3/8-16 

18 1 

300M 

Case to Center Support - Support Bolt. 

3/8-16 

23 

300M 

Flex-Plate to Converter Bolt. 

3/8-16 

30 

280M 

Transmission Case to Engine Screw. 

3/8-16 

30 

Steel 

Oil Cooler Pipe Connector Nut at Case.♦ 

5/8-18 

28 

Brass 

Cooler Pipe Connector at Case .. 

1/4-18 

28 

280M 

Engine Rear Mount Screw.. 

7/16-14 

55 

280M 

Engine Rear Support Bracket to Frame Bolt. 

3/8-24 

30 

286M 

Engine Front Cushion to Frame Nut. 

1/2-20 

90 

NOTE: Refer to back of Manual, Page 16-1, for bolt and nut markings and steel classifications. 
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Fig. 7-125 Special Tools 


Key 

Tool No. 

Name 

— 

Key 

Tool No. 

Name 

A 

J-21409 

Forward and Direct Clutch 

M 

J-21362 

Forward and Direct Clutch Inner 



Piston Installer 



Seal Protector 

B 

J-21427 

Speedometer Drive Gear 

N 

J-21361 

Pump Check Valve Seat Remover 



Remover 

0 

J-8001 

Dial Indicator Set 

c 

J-21797 

Speedometer Drive Gear 

P 

J-21369 

Converter Leak Test Fixture 



Remover Bolts 

Q 

J-21370 

Band Apply Pin Selector Gage 

D 

J-21795 

Gear Assembly Remover and 



(Use J-21370-5 Pin) 



Installer Adapter 

R 

J-5403 

Snap Ring Pliers (#21) 

E 

J-21795-4 

Thumb Screw 

S 

J-21664 

Clutch Spring Compressor 

F 

J-8763 

Transmission Holding Fixture 



Adapter 

G 

J-3289-01 

Holding Fixture Base 

T 

J-8059 

Snap Ring Pliers 

H 

J-21359 

Pump Oil and Extension 

U 

! J-21885 

Control Valve Accumulator 



Housing Seal Installer 



Piston Installer 

I 

J-21368 

Pump Body and Cover 

V 

J-6125 

Slide Hammer Assemblies 



Alignment Band 

W 

J-4670 

Clutch Spring Compressor 

J 

J-21363 

Intermediate Clutch Inner Seal 

! X 

J-21364 

Rear Unit Holding Fixture 



Protector 



Adapter 

K 

J-21360 

Pump Check Valve Seat 

Y 

J-8433 

Pulley Puller 



Installer 

Z 

J-5907 

0-300 PSI Pressure Gage 

L 

J-21366 

Converter Holding Clamp 

AA 

J-6129 

Rear Clutch Spring Compressor 




BB 

J-6116 

Rear Unit Holding Fixture 
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THEORY OF OPERATION 


(NOTE: The following information pertains only to 
the Eldorado.) 

The model AJ Turbo Hydra-matic transmission, Fig. 
7-126, used on the Eldorado is a fully automatic 
transmission used for front wheel drive applications. 

The Turbo Hydra-matic transmission consists pri¬ 
marily of a three-element hydraulic torque converter, a 
dual sprocket and link assembly and a compound plane¬ 
tary gear set. Three multiple-disc clutches, a sprag unit, a 


roller clutch unit, and two bands provide the friction 
elements required to obtain the desired functions of the 
compound planetary gear set. 

The torque converter, the dual sprocket and link, the 
clutches, the sprag and roller clutch, couple the engine 
to the planetary gears, providing three forward speeds 
and reverse. The torque converter, when required, will 
supplement the gears by multiplying engine torque. 

The torque converter is of welded construction and 
is serviced as an assembly. The unit is made up of two 
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Fig. 7-126 Turbo-Hydramatic Transmission Cutaway 


t 










7-92 


TRANSMISSION-ELDORADO 


vaned sections, or halves, that face each other in an oil 
filled housing. The pump half of the converter is con¬ 
nected to the engine and the turbine half is, in effect, 
connected to the transmission. 

The torque converter couples the engine to the plan¬ 
etary gear set through the use of a drive sprocket, a link 
assembly, and a driven sprocket. Clockwise engine 
torque turns the drive sprocket clockwise, which, in 
turn, drives the driven sprocket in a clockwise direction. 
This in effect is a reverse in the direction of engine 
torque due to the side mounting of the gear unit. 

When the engine makes the converter pump revolve, 
it sends oil against the turbine, making it revolve also. 
The oil then returns in a circular flow back to the con¬ 
verter pump, continuing this flow as long as the engine is 
running. 

The converter also has a smaller vaned section, called 
a stator, that funnels the oil back to the converter pump 
through smaller openings, at increased speed. The 
speeded up oil directs additional force to the engine- 
driven converter pump, thereby multiplying engine 
torque. 

A hydraulic system pressurized by an internal- 
external type gear pump provides the working pressure 
required to operate the friction elements and automatic 
controls. 

External control connections to the transmission 

are: 

Manual Linkage — To select the desired operating 
range. 

Engine Vacuum — To operate a vacuum modulator 
unit. 

12 Volt Electrical Signal — To operate an electrical 
detent solenoid. 

Gear or Torque ratios of the transmission are as 
follows: 

First =2.48:1 gear ratio 

Second =1.48:1 gear ratio 

Third = 1.0:1 gear ratio 

Reverse =2.08:1 gear ratio 

Each gear ratio can be multiplied by as much as 2, 
depending upon the slip speed of the converter pump 
and turbine. 

A vacuum modulator is used to sense engine torque 
input to the transmission automatically. The vacuum 
modulator transmits this signal to the pressure regulator, 
which controls line pressure, so that all torque require¬ 
ments of the transmission are met and proper shift 
spacing is obtained at all throttle openings. 

The detent solenoid is activated by a switch at the 
carburetor. When the throttle is opened sufficiently to 
close this switch, the solenoid in the transmission is acti¬ 
vated, causing a downshift at speeds below approxi¬ 
mately 70 miles per hour. At lower speeds, downshifts 
will occur at lesser throttle openings without use of the 
switch. 

The oil cooler is located in the right hand tank of the 
radiator. The transmission is cooled by directing oil from 
the converter to the radiator. Oil returning from the 
radiator feeds the transmission lubrication system. 

The oil system incorporates an intake pipe and filter 
assembly. The filter assembly should be replaced after 


the first 24,000 miles. It should be replaced after the 
first 12,000 miles if heavy duty operation is encoun¬ 
tered; such as constant use in heavy metropolitan traffic, 
pulling trailers, etc. In addition, replace filter assembly 
when a major transmission failure occurs, and the oil 
cooler and lines should be flushed. This is particularly 
important in case of converter failure. 

The transmission quadrant has six selector positions 
that enable the driver to control the operation of the 
transmission under various driving conditions. The six 
selector positions appear on the quadrant in the follow¬ 
ing sequence, from left to right; P-park, R-reverse, 
N-neutral, DRIVE left, DRIVE right (intermediate) and 
L-Io. 

P - Park position positively locks the output flange 
to the transmission case by means of a locking pawl and 
prevents the vehicle from rolling either forward or back¬ 
ward. For this reason, it is recommended that the engine 
be started with transmission selector lever in Park posi¬ 
tion. If it is necessary to re-start the engine with car 
rolling, place selector lever in Neutral. 

R — Reverse enables the vehicle to be operated in a 
reverse direction. 

N — Neutral position enables the engine to be started 
and run without driving the vehicle. It is recommended 
that Neutral be used to start the engine only if it is 
necessary to re-start the engine with the car rolling. At 
all other times use Park. 

Drive (left) - Drive (left) is used for all normal 
driving conditions and maximum economy. Drive (left) 
has three gear ratios from starting to direct drive. Down¬ 
shifts are available for safe passing, by depressing the 
accelerator pedal. 

Drive (right) — Drive (right) adds performance for 
congested traffic or hilly terrain. This range has the same 
starting ratio as Drive (left), but prevents the transmis¬ 
sion from shifting above second speed to retain accelera¬ 
tion when extra performance is desired. Additional en¬ 
gine braking is provided in this range. 

L — Lo range permits operation at a lower gear ratio, 
and should be used where maximum torque multiplica¬ 
tion is desired, such as in pulling a heavy load or de¬ 
scending a steep grade. When selector lever is moved 



Fig, 7-127 Pressure Control 
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from Drive to Lo range at normal highway speeds, the 
transmission will shift to second gear and remain in se¬ 
cond gear until vehicle speed is reduced to approxi¬ 
mately 45 mph. The transmission will then shift to first 
gear and remain in first gear regardless of vehicle or en¬ 
gine speed, until selector lever is moved back into either 
of the Drive positions* 

Pressure Control 

The transmission is controlled automatically by a 


hydraulic system, Fig. 7-127. Hydraulic pressure is 
supplied by the transmission oil pump, which is engine 
driven. Main line pressure is controlled by a pressure 
regulator valve train located in the transmission case and 
by the vacuum modulator which is connected to engine 
vacuum. The pressure regulator controls line pressure 
automatically, in response to a pressure signal from a 
modulator valve in such a way that the torque require¬ 
ments of the transmission clutches are met and proper 
shift spacing is obtained at all throttle openings. 


HYDRAULIC SYSTEM DESCRIPTION 


To control line pressure properly, modulator pres¬ 
sure is used which varies in the same manner as torque 
input to the transmission. Since the torque input to the 
clutches is the product of engine torque and converter 
ratio, modulator pressure must compensate for changes 
in either or both of these. 

To meet these requirements, modulator pressure is 
regulated by engine vacuum, which is an indicator of 
engine torque and carburetor opening. It will decrease 
with an increase in vehicle speed to compensate for the 
changing converter torque ratio, by virtue of the gover¬ 
nor pressure influence. 



ANEROID BELLOWS 


DIAPHRAGM 


EXHAUST 


ENGINE VACUUM 


VfUD 


Vacuum Modulator Assembly 


Fig. 7-128 Vacuum Modulator Assembly 


The engine vacuum signal is received by the vacuum 
modulator, Fig. 7-128, which consists of an evacuated 
metal bellows, a diaphragm and a spring. These are so 
arranged that the bellows and spring apply a force that 
acts on the modulator valve so that it increases modula¬ 
tor pressure. 

Engine vacuum and the enclosed spring oppose the 
bellows and spring to control modulator pressure. 

To reduce the effect of altitude on shift points, the 
effective area of the diaphragm is different than that of 
the bellows. Atmospheric pressure acts on the resulting 
differential area to reduce modulator pressure. 


Governor Assembly 

The vehicle speed signal to the transmission is sup¬ 
plied by the governor, which is driven by the output 
flange. The governor consists of flyweights and a regula¬ 
tor valve. Centrifugal force of the flyweights is imposed 
on the regulator valve, causing it to regulate a pressure 
signal that increases with speed. 


Governor pressure acts on the modulator valve to 
cause modulator pressure to decrease as vehicle speed 
increases. 


Functions of Valves and 
Hydraulic Control Units 

The valves in the Turbo Hydra-matic transmission 
used on the Cadillac Eldorado function and are located 
identically to their corresponding valves in the regular 
Turbo Hydra-matic transmission with the following 
exceptions: 

1. The pressure regulator valve is located in the 
transmission case. The valve functions as a regulator for 
line pressure. The bottom pan must be removed to ser¬ 
vice this valve located in the right rear corner of the case 
valve body mounting pad. 

2. The modulator valve has a case to valve bushing 
in which it operates. 

3. The governor is mounted with a clip, an external 
stamped housing, and a square cut O-ring seal. 
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PARK OR NEUTRAL—ENGINE RUNNING 

POWER FLOW 


Forward Clutch - Released 
Roller Clutch - Ineffective 
Direct Clutch - Released 
Front Band - Released 
Rear Band - Released 


Intermediate Clutch - Released 
Intermediate Sprag - Ineffective 

In Neutral or Park no bands or clutches are applied, 
therefore no power is transmitted. 


OIL FLOW (Fig. 7-129) 


Whenever the engine is running at idle with the selec¬ 
tor lever in “P” or “N’\ oil from the pump is directed to 
the: 

1. Converter 

a. Oil Cooler 

b. Lubrication System 

2. Vacuum Modulator Valve 

a. Pressure Regulator Boost Valve 

b. 1-2 Accumulator and Primary Valves 

c. Detent Valve 

d. 3-2 Valve 

e. 2-3 Shift Valve Train 

f. 1-2 Shift Valve Train 

3. Manual Valve 

4. Detent Solenoid 

5. Detent Valve 

6. Front Servo Piston (Neutral only) 

Cooling and Lubrication 

Oil flows from the pump to the pressure regulator 
valve which regulates pump pressure. When the pump 


output exceeds the demand of line pressure, oil from the 
pressure regulator is directed to the converter feed 
passage to fill the converter. Oil from the converter is 
directed to the transmission cooler. Oil from the cooler 
is directed to the transmission lubrication system. 

Line pressure acts on the: 

1. Manual Valve 

2. Detent Valve 

3. Detent Solenoid 

4. Modulator Valve 

5. Front Servo Piston 

Line pressure at the modulator valve is regulated to a 
pressure called modulator oil, which acts on the pressure 
boost valve, 1-2 accumulator and primary valves, and 
passes through the detent valve and 3-2 valve to the 1-2 
and 2-3 valve trains. 

Summary 

The converter is filled. All clutches and bands are 
released. The transmission is in Neutral. 
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Fig. 7-129 Neutral - Engine Running 
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TRANSMISSION—ELDORADO 


DRIVE LEFT AND RIGHT—FIRST SPEED 
POWER FLOW (Fig. 7-130) 


Forward Clutch - Applied 
Roller Clutch - Effective 
Direct Clutch - Released 
Front Band - Released 
Rear Band - Released 
Intermediate Clutch - Released 
Intermediate Sprag - Ineffective 

With the selector lever in either Drive Range, the 
forward clutch is applied. This delivers turbine torque to 
the drive sprocket, through the link assembly to the 
driven sprocket and mainshaft and turns the rear internal 
gear in a counterclockwise direction. (Converter torque 
ratio = approximately 2:1 at stall.) 

Counterclockwise motion of the rear internal gear 
causes the rear pinions to turn counterclockwise to drive 
the sun gear clockwise. In turn, the sun gear drives the 
front pinions counterclockwise, thus turning the front 
internal gear, output carrier, and output flange counter¬ 
clockwise in a reduction ratio of approximately 2.48:1. 
Reaction of the front pinions against the front internal 
gear is taken by reaction carrier and roller clutch assem¬ 
bly to the transmission case. (Approximate stall ratio - 
5:1). 



Fig. 7-130 Drive Range - First Gear 

OIL FLOW (Fig. 7-131) 


When the selector lever is moved to either Drive posi¬ 
tion, the manual valve is repositioned to allow line pres¬ 
sure to enter the drive circuit. Drive oil then flows to 
the: 

1. Forward Clutch 

2. 1-2 Shift Valve 

3. Governor Assembly 

4. 1-2 Accumulator Valve 

5. Detent Regulator Valve 

Basic Control 

Drive oil is directed to the forward clutch where it 
acts on two areas of the clutch piston to apply the for¬ 
ward clutch. The first, or inner area, is fed through an 
unrestricted passage. The outer area is fed through an 
orifice to insure a smooth shift into Drive. 


Drive oil at the governor assembly is regulated to a 
variable pressure. This pressure increases with vehicle 
speed and acts against the ends of the 1-2 and 2-3 shift 
valves and an area on the modulator valve. 

Drive oil is also regulated to another variable pres¬ 
sure at the 1-2 accumulator valve. This pressure is con¬ 
trolled by modulator oil and is directed to the rear 
accumulator piston. In addition, to maintain the lower 
pressure in the 1-2 accumulator passage, the 1-2 accumu¬ 
lator valve intermittently uncovers the lo oil passage and 
oil is exhausted at the manual valve. 

Summary 

The converter is filled. The forward clutch is applied. 
The transmission is in first gear. 
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Fig. 7-131 Drive Range - First Gear 
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TRANSMISSION—ELDORADO 


DRIVE (LEFT)—SECOND SPEED 
POWER FLOW (Fig. 7-132) 


Forward Clutch - Applied 
Roller Clutch * Ineffective 
Direct Clutch - Released 
Front Band - Released 
Rear Band - Released 
Intermediate Clutch - Applied 
Intermediate Sprag - Effective 

In second speed, the intermediate clutch is applied 
to allow the intermediate sprag to hold the sun gear 
against clockwise rotation. Turbine torque through the 
forward clutch is now applied through the drive 
sprocket, link assembly and driven sprocket to the main- 
shaft to the rear internal gear in a counterclockwise di¬ 
rection. Counterclockwise rotation of the rear internal 
gear turns the rear pinions counterclockwise against the 
stationary sun gear. This causes the output carrier and 
output flange to turn counterclockwise in a reduction 
ratio of approximately 1.48:1. 

NOTE: Further reduction is possible, at low 
speeds, due to the torque multiplication provided by 
the converter. 



Fig. 7-132 Drive (Left) - Second Gear 


OIL FLOW (Fig. 7-133) 


As both vehicle speed and governor pressure in¬ 
crease, the force of governor oil acting on the 1-2 shift 
valve will overcome the force of regulated modulated oil 
pressure and the 1-2 valve spring. This allows the 1-2 
shift valve to open, permitting drive oil to enter the 
intermediate clutch passage. 

Intermediate clutch oil from the 1-2 shift valve is 
directed to the: 

1. Intermediate Clutch 

2. Rear Servo Accumulator 

3. Front Servo Accumulator 

4. 2-3 Shift Valve 

Basic Control 

Intermediate clutch oil from the 1-2 shift valve seats 


a one-way check ball and flows through an orifice to the 
intermediate clutch. At the same time, intermediate 
clutch oil moves the accumulator piston against the 1-2 
accumulator oil and accumulator spring to maintain con¬ 
trolled pressure in the clutch during a 1-2 shift for a 
smooth clutch apply. Intermediate clutch oil seats a 
second one-way check ball and flows to the front servo 
and accumulator pistons. Intermediate clutch oil is also 
directed to a land of the 2-3 shift valve. 

Summary 

The forward and intermediate clutches are applied. 
The transmission is in second speed. 
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Fig. 7*133 Drive (Left) - Second Gear 
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TRANSMISSION—ELDORADO 


DRIVE (LEFT)—THIRD SPEED 
POWER FLOW (Fig. 7-134) 


Forward Clutch - Applied 
Roller Clutch - Ineffective 
Direct Clutch - Applied 
Front Band - Released 
Rear Band - Released 
Intermediate Clutch ■ Applied 
Intermediate Sprag - Ineffective 

In direct drive, engine torque is transmitted from the 
converter to the drive sprocket, through the link assem¬ 
bly, to the driven sprocket and through the forward 
clutch to the mainshaft and rear internal gear. Because 
the direct clutch is applied, equal power is transmitted 
to sun gear shaft and sun gear. Since both sun gear and 
internal gears are now turning at the same speed, the 
planetary gear set is essentially locked and turns as one 
unit in direct drive or a ratio of 1:1. 



Fig. 7-134 Drive (Left) - Third Gear 


OIL FLOW (Fig. 7-135) 


As vehicle speed and governor pressure increase, 
force of governor oil acting on the 2-3 shift valve over¬ 
comes the force of 2-3 shift valve spring and modulator 
oil. This allows the 2-3 shift valve to move, feeding inter¬ 
mediate clutch oil to the direct clutch passage. 

Direct clutch oil from the 2-3 shift valve is directed 
to the: 

1. Direct Clutch 

2. Front Accumulator Piston 

3. 3*2 Valve 

Basic Control 

Direct clutch oil from the 2-3 shift valve flows past a 
one-way check valve to the inner area of the direct 
clutch piston to apply the direct clutch. Simultaneously, 


direct clutch oil is fed to the front accumulator piston. 
Pressure of the direct clutch oil, combined with the 
accumulator spring, moves the accumulator and servo 
pistons against servo oil. This acts as an accumulator for 
a smooth direct clutch apply. 

Direct clutch oil is also supplied to the 3-2 valve to 
move the valve against modulator pressure. This cuts off 
modulator oil to the 1-2 modulator and 2-3 modulator 
valves and allows the transmission to utilize the torque 
multiplying characteristics of the converter during 
medium throttle operation without downshifting. 

Summary 

The forward, intermediate and direct clutches are 
applied. The transmission is in third gear (direct drive). 
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Fig. 7-135 Drive (Left) - Third Gear 
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TRANSMISSION—ELDORADO 


PART THROTTLE 3-2 DOWNSHIFT 

POWER FLOW 


Forward Clutch - Applied 
Roller Clutch - Ineffective 
Direct Clutch - Released in 2nd 
Direct Clutch - Applied in 3rd 
Front Band - Released 
Rear Band - Released 
Intermediate Clutch - Applied 
Intermediate Sprag - Effective in 2nd 
Intermediate Sprag - Ineffective in 3rd 

In second speed, Fig. 7-132, the intermediate clutch 


OIL FLOW 

A part throttle 3-2 downshift can be accomplished 
below approximately 30 mph by depressing the accelera¬ 
tor far enough to raise modulator pressure to approxi¬ 
mately 81 psi. Modulator pressure and the 3-2 valve 
spring will move the 3-2 valve against direct clutch oil 


is applied to allow the intermediate sprag to hold the sun 
gear against clockwise rotation. Turbine torque through 
the drive sprocket, link assembly and driven sprocket to 
the forward clutch is now applied through the mainshaft 
to the rear internal gear in a counterclockwise direction. 

Counterclockwise rotation of the rear internal gear 
turns the rear pinions counterclockwise against the sta¬ 
tionary sun gear. This causes the output carrier and out¬ 
put flange to turn counterclockwise in a reduction ratio 
of approximately 1.48:1. 


and allow modulator oil to act on the 2-3 modulator 
valve, moving it against the 2-3 shift valve and governor 
oil. The transmission will then shift to second speed, as 
the direct clutch oil passages are open to exhaust 
through lo-oil passages. 


(Fig. 7-136) 
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Fig. 7-136 Part Throttle 3-2 Downshift 
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TRANSMISSION—ELDORADO 


OIL FLOW (Fig. 7-137) 


While operating at speeds below approximately 70 
mph a forced or detent 3-2 downshift is possible by 
depressing the accelerator to 60" throttle opening- This 
energizes the switch at the carburetor and actuates the 
detent solenoid* The detent solenoid opens an orifice 
that allows line oil at the detent valve to be exhausted, 
thus permitting the detent regulator valve to operate* 
Line oil acting on the detent valve and solenoid is sup¬ 
plied by a small orifice. 

Drive oil on the detent regulator valve is then regu¬ 
lated to a pressure of approximately 70 psi and called 
detent oil. Detent oil is then routed to the: 


DETENT 2-1 

A detent 2-1 downshift can also be accomplished 
below approximately 25 mph because detent oil is direc¬ 
ted to the 1-2 regulator valve. This allows detent oil to 
act on the 1-2 regulator, and 1-2 detent valve to close 


1 * Modulator passages 

a. 3-2 Valve 
b* 2-3 Modulator Valve 
2. Detent Passages 

a. 1-2 Modulator Valve 

b. 2-3 Modulator Valve 

c. 1-2 Primary Accumulator Valve 

d. Modulator Valve 

Detent oil in the modulator passage and at the 2-3 
modulator valve will close the 2-3 shift valve, shifting the 
transmission to second gear. 


DOWNSHIFT 

the 1-2 shift valve, shifting the transmission to first gear. 

Detent oil is also directed to the modulator valve to 
prevent modulator pressure from regulating below 70 psi 
at high speeds or at high altitudes. 


DETENT 3-2 DOWNSHIFT 
POWER FLOW 


Forward Clutch - Applied 
Roller Clutch - Ineffective 
Direct Clutch - Released in 2nd 
Direct Clutch - Applied in 3rd 
Front Band - Released 
Rear Band - Released 
Intermediate Clutch - Applied 
Intermediate Sprag - Effective in 2nd 
Intermediate Sprag - Ineffective in 3rd 

In second speed, Fig. 7-132, the intermediate clutch 


is applied to allow the intermediate sprag to hold the sun 
gear against clockwise rotation. Turbine torque through 
the drive sprocket, link assembly and driven sprocket to 
the forward clutch is now applied through the mainshaft 
to the rear internal gear in a counterclockwise direction. 

Counterclockwise rotation of the rear internal gear 
turns the rear pinions counterclockwise against the sta¬ 
tionary sun gear. This causes the output carrier and out¬ 
put flange to turn counterclockwise in a reduction ratio 
of approximately 1.48:1* 
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Fig. 7-137 Detent 3-2 Downshift 
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TRANSMISSION—ELDORADO 


DRIVE (RIGHT)—SECOND SPEED 
POWER FLOW (Fig. 7-138) 


Forward Clutch - Applied 
Roller Clutch - Ineffective 
Direct Clutch - Released 
Front Band - Applied 
Rear Band - Released 
Intermediate Clutch - Applied 
Intermediate Sprag - Effective 

In second speed, the intermediate clutch is applied 
to allow the intermediate sprag to hold the sun gear 
against clockwise rotation. Turbine torque through the 
drive sprocket, link assembly and driven sprocket to the 
forward clutch is now applied through the mainshaft to 
the rear internal gear in a counterclockwise direction. 

Counterclockwise rotation of the rear internal gear 
turns the rear pinions counterclockwise against the sta¬ 
tionary sun gear. This causes the output carrier and out¬ 
put flange to turn counterclockwise in a reduction ratio 
of approximately 1.48:1. 

In second speed - Drive (right), engine braking is 
provided by the front band as it holds the sun gear fixed. 
Without the band applied, the sun gear would overrun 
the intermediate sprag. 


Fig. 7-138 Drive (Right) * Second Gear 



OIL FLOW (Fig. 7-139) 


When the selector lever is in Drive (right), inter¬ 
mediate oil from the manual valve is directed to the: 

1. Pressure Boost Valve 

2. 2-3 Shift Valve 

Intermediate oil at the boost valve will increase line 
pressure to 150 psi. This increased intermediate oil pres¬ 
sure at the 2-3 shift valve will close the 2-3 shift valve, 
regardless of car speed. 

For engine braking the front band is applied by ex¬ 
hausting servo oil at the manual valve. This allows inter¬ 


mediate clutch oil, acting on the servo piston, to move 
the piston and apply the front band. Once the transmis¬ 
sion is in second speed - Drive (right), it cannot upshift 
to third gear. 

Summary 

The forward and intermediate clutches and front 
band are applied. The transmission is in second gear - 
Drive (right). 











MAINLINE PRESSURE 
INTAKE 

CONVERTER PRESSURE 
GOVERNOR PRESSURE 
MODULATOR PRESSURE 
DETENT PRESSURE 
1-2 ACCUMULATOR PRESSURE 




5CHEFH 


SfJEEh 1 


HiTvEBNOR 

AS5EMHLT 


DETENT 


* 1 

o 1 


S»^ilT 

n _ i 




Fig. 7-139 Drive (Right) - Second Gear 
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TRANSMISSION—ELDORADO 


LO RANGE—FIRST SPEED 
POWER FLOW (Fig. 7-140) 


Forward Clutch - Applied 
Roller Clutch - Effective 
Direct Clutch - Released 
Front Band - Released 
Rear Band - Applied 
Intermediate Clutch - Released 
Intermediate Sprag - Ineffective 

With the selector lever in Lo range, the forward 
clutch is applied. This delivers turbine torque, through 
the drive sprocket, link assembly and driven sprocket, to 
the mainshaft and turns the rear internal gear in a 
counterclockwise direction. (Converter torque ratio = 
approximately 2.00:1 at stall.) 

Counterclockwise motion of the rear internal gear 
causes the rear pinions to turn counterclockwise to drive 
the sun gear clockwise. In turn, the sun gear drives the 
front pinions counterclockwise, thus turning the front 
internal gear, output carrier, and output flange counter¬ 
clockwise in a reduction ratio of approximately 2.48:1. 
The reaction of the front pinions against the front inter¬ 
nal gear is taken by the reaction carrier and roller clutch 
assembly to the transmission case. (Total stall ratio = 
approximately 5.00:1). 

Downhill or overrun braking is provided in Lo range 
by applying the rear band, as this prevents the reaction 
carrier from overrunning the Lo roller clutch. 


OIL FLOW 

Maximum downhill braking can be attained at speeds 
below approximately 45 mph, with the selector lever in 
Lo position as this directs Lo oil from the manual valve 
to the: 

1. Rear Servo 

2. 1-2 Accumulator Valve 

3. Detent Regulator Valve 

4. 1-2 Shift Valve 

Basic Control 

Lo oil flows past a ball check to the apply side of the 
rear servo piston and to the 1-2 accumulator valve to 
raise the 1-2 accumulator oil to line pressure for a 
smooth band apply, Lo oil acts on the detent regula¬ 
tor valve. Combined with the detent spring, Lo oil holds 
the detent valve against line oil acting on the detent 



Fig. 7-140 Lo Range - First Gear 


(Fig. 7-141) 

valve, causing drive oil to flow through the detent regu¬ 
lator valve into the detent and modulator passages. 
Modulator and detent oil at line pressure acting on the 
1-2 modulator valve overcomes governor oil and Lo oil 
on the 1-2 shift valve at any vehicle speed below ap¬ 
proximately 40 mph, and the transmission will shift to 
first gear. Lo oil acts on a small area of the 1-2 shift 
valve to prevent the 2-1 shift occuring at too high a 
vehicle speed. 

In first speed - Lo range, the transmission cannot 
upshift to second speed regardless of vehicle or engine 
speed. 

Summary 

The forward clutch and rear band are applied. The 
transmission is in first speed - Lo range. 







i 



MAINLINE PRESSURE 
INTAKE 

CONVERTER PRESSURE 
GOVERNOR PRESSURE 
MODULATOR PRESSURE 
DETENT PRESSURE 
1-2 ACCUMULATOR PRESSURE 




SCREEN 




SCREEN 


|1? ACOIM. 


OaVHNQR 

ASSEMBLif 


■ 


T 

u 

i i 



Fig, 7-141 Lo Range - First Gear 
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Fig. 7-143 Reverse 
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REVERSE 

POWER FLOW (Fig. 7-142) 


Forward Clutch - Released 
Roller Clutch - Ineffective 
Direct Clutch - Applied 
Front Band - Released 
Rear Band - Applied 
Intermediate Clutch * Released 
Intermediate Sprag - Ineffective 

In Reverse, the direct clutch is applied to direct tur¬ 
bine torque through the drive sprocket, link assembly 
and driven sprocket to the sun gear shaft and sun gear. 
The rear band is applied, holding the reaction carrier. 

Counterclockwise torque to the sun gear causes the 
front pinions and front internal gear to turn clockwise in 
reduction. The front internal gear is connected directly 
to the output flange, thus providing the reverse output 
gear ratio of approximately 2.08:1. The reverse torque 
multiplication at stall (converter and gear ratios) is ap¬ 
proximately 4.00:1. 



Fig. 7-142 Reverse 


OIL FLOW (Fig. 7-143) 


When the selector lever is moved to the Reverse posi¬ 
tion, the manual valve is positioned to allow line pres¬ 
sure to enter the reverse circuit. Reverse oil then flows 
to the: 

1. Direct Clutch 

2. 2-3 Shift Valve 

3. Rear Servo Piston 

4. Pressure Boost Valve 

Basic Control 

Reverse oil from the manual valve flows to the large 


area of the direct clutch piston and to the 2-3 shift valve. 
From the 2-3 shift valve, it enters the direct clutch pas¬ 
sage and is directed to the small area of the direct clutch 
piston to apply direct clutch. 

Reverse oil flows to the rear servo and acts on the 
servo piston to apply the rear band. Reverse oil also acts 
on the pressure boost valve to boost line pressure. 

Summary 

The direct clutch and the rear band are applied. The 
transmission is in Reverse. 
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1 OIL FROM SUMP TO FILTER 

2 FILTER TO CASE PASSAGE 

3 CASE PASSAGE TO PUMP COVER PLATE PASSAGE 

4 PUMP COVER PLATE PASSAGE TO PUMP 

5 PUMP TO PUMP COVER PLATE PASSAGE 

6 PUMP COVER PLATE PASSAGE TO CASE PASSAGE 

7 CASE PASSAGE TO PRESSURE REGULATOR VALVE 

8 PRESSURE REGULATOR VALVE TO CASE PASSAGE 

9 CASE PASSAGE TO PUMP COVER PLATE PASSAGE 

10 PUMP COVER PLATE PASSAGE TO CONVERTER 

11 CONVERTER TO PUMP COVER PLATE PASSAGE 

12 PUMP COVER PLATE PASSAGE TO CASE PASSAGE 


13 CASE PASSAGE TO COOLER 

14 COOLER RETURN TO CASE PASSAGE 

15 CASE PASSAGE TO PUMP COVER PLATE-PASSAGE 
1G PUMP COVER PLATE PASSAGE TO TRANSMISSION 

POWER TRAIN (ALL INTERNAL LUBRICATION) 
NOTE: THE NUMBERS IN THE CROSS SECTION 
INDICATE THAT THERE ARE ADDITIONAL 
LUBRICATION HOLES IN THIS AREA THAT 
ARE NOT SHOWN IN THE CROSS SECTION 

17 FRONT SEAL DRAIN BACK HOLE 

18 PRESSURE REGULATOR VENT HOLE 



Fig. 7-144 Lubrication Chart 
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Fig. 7-145 Case Oil Passages - Front and Bottom Views 
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Fig. 7-146 Spacer for Control Valve Assembly 
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Fig. 7-147 Pump Cover Oil Passages 
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18. Fluid Leakage Precautions 

The fluid leakage precautions are listed in Note 1. 

19. Points of Possible Oil Leaks 

When checking for oil leaks, first determine whether 
leak originates from transmission or engine. The original 
factory fill fluid in the transmission is formulated with a 
red aniline dye to assist in locating leaks. If the color of 
the dye cannot he detected in the transmission fluid, the 
fluid should be changed. Red dye appearing in the leak¬ 
ing oil will give positive identification as to the location 
of the leak. 

If oil leak is found to be in transmission, check for 
leak in following areas: 

19a. Rear End 

It will be necessary to remove converter cover to 
determine location of leaks at rear end. To correct leaks 
at rear end, it will be necessary to remove transmission 
from car. 

1. Pump oil seal leak - Check pump oil seal to make 
certain it is correctly installed and not damaged. 

When installing a new pump oil seal, make certain 
that bore is free from foreign material and that garter 
spring on seal is correctly positioned. Check finish of 
converter neck and bearing surface in pump body. 

2. Pump assembly-to-case O-ring damaged. 

3. Converter - Inspect converter for indications of 
leakage. See Note 14 for checking procedure. 

4. Vent fitting damaged. 

19b. Cover and Plate Assembly Sprocket Housing 
Leak 

1. Attaching bolts not correctly torqued. 

2. Housing to case gasket improperly installed or 
damaged. 

3. Housing to case gasket face not flat. 

19c. Final Drive to Transmission Leak 

1. Attaching bolts not correctly torqued. 

2. Final drive to transmission gasket improperly in¬ 
stalled or damaged. 

3. Mounting surfaces not flat. 

19d. Transmission Case 

1. Speedometer driven gear housing retainer at¬ 
taching screw loose. Tighten to 18 foot-pounds. 

2. Speedometer driven gear housing O-ring or lip 
seal damaged. 

3. Governor cover bale-type attaching retainer not 
tight. 

4. Damaged governor O-ring. 

5. Solenoid connector terminal O-ring damaged. 

6. Manual shaft O-ring damaged. 

7. Vacuum modulator damaged. 

8. Vacuum modulator retainer screw loose. Tighten 
to 18 foot-pounds. 

9. Vacuum modulator diaphragm damaged. Check 
as described in Note 3w. 

(NOTE: A ruptured diaphragm would allow 
transmission oil to be drawn into intake manifold 


and vacuum line. Usually the exhaust will be ex¬ 
cessively smoky due to transmission oil added to the 
combustion. Oil level of transmission will also be 
low.) 

10. Bottom pan gasket damaged. 

1 I. Bottom pan attaching screws loose, Tighten to 
12 foot-pounds. 

12. Line pressure plug not tight. Tighten to 10 foot¬ 
pounds. 

13. Porous or cracked casting. 

14. Vent pipe. 

a. Transmission over-filled. 

b. Water in oil. 

c. Pump to case gasket mispositioned. 

d. Foreign material between pump and case, or 
between pump cover and body. 

e. Case - Porous, pump face improperly machined. 

f. Pump - Shy of stock, porous. 

19e. Oil Cooler Pipe Connections 

1. Outside oil cooler pipe connections improperly 
installed or damaged. Also connectors in radiator and 
transmission. 

2. Oil cooler pipe connections not tight. Tighten to 
28 foot-pounds at transmission and 40 foot-pounds at 
radiator. 

3. Flare on oil cooler pipes damaged at radiator or 
transmission. 

19f. Filler Pipe 

1. O-ring damaged or improperly installed on pipe. 

2. Filler pipe not fully seated in case. 

19g. Internal Leaks 

It will be necessary to remove bottom pan to deter¬ 
mine location of internal leaks. 

1. Governor pipes damaged. 

2. Control valve assembly-to-spacer or case gaskets 
damaged. 

3. Control valve assembly attaching screws loose. 
Tighten to 8 foot-pounds. 

4. Solenoid gaskets damaged. 
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Fig. 7-148 Governor Oil Passages 
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5. Solenoid attaching screws loose. Tighten to 8 ■ 7. Rear servo square cut O-ring improperly installed 

foot-pounds. or damaged. 

6. Intake pipe O-ring damaged. 

DIAGNOSIS 


(NOTE: The following information is applicable to 
the Eldorado only. Where service procedures are similar 
to the Turbo Hydra-matic transmission used on other 
1972 Cadillac models, reference will be made to the 
appropriate note in the forward part of this section.) 

CA UTION: In the event of a major transmission 

failure, replace filter assembly and flush oil cooler 

and oil cooler lines. 

It is particularly important in the case ol a converter 
failure to perform these service procedures. 

20. Turbo Hydra-Matic 425 
Diagnosis Procedure 

The diagnosis procedures for the Turbo Hydra-matic 
transmission used on the Eldorado are identical to the 
procedures given in Note 3, with the following excep¬ 
tions: 

1. Figures 7-141 through 7-147 are to be used in 
place of Figures 7-20, 7-21 and 7-22, when diagnosing a 
Eldorado Turbo Hydra-matic transmission. 

2. Transmission Noise - Sprocket and Link As¬ 
sembly. 

a. Link assembly too long. Sounds similar to pop 
corn popping. (There will be a rough burr along the 


teeth of the drive sprocket if the link assembly is too 
long). Replace sprocket and link assembly. 

b. Drive or Driven sprocket teeth damaged. 

c. Engine mounts worn or damaged. 


e. Model AJ Clutch Parts 



No. of Flat 

No. of Waved 


Steel Clutch 

Steel Clutch 

Clutch 

Plates 

Plates 

Forward Clutch 

5 

*1 

Direct Clutch 

5 

1 

Intermediate Clutch 

— 

3 

— 


*C1utch Plate Dished 



No. of Clutch 

No. of Piston 


Composition 

Release 

Clutch 

Plates 

Springs 

Forward Clutch 

5 

16 

Direct Clutch 

6 

14 

Intermediate Clutch 

3 

6 


SERVICE INFORMATION 


21. Manual Linkage Adjustment 
(Fig. 7-150) 

(NOTE: Cotter pins removed to be discarded and 
replaced with new cotter pins.) 

J. Pull relay rod up to position transmission shift 
valve in Park, then push rod down to the third (Neutral) 
step. Make sure rod is centered in this detent position. 

2. Loosen adjusting screw on relay lever. 

3. Position selector lever in Neutral detent in 
steering column. 

4. Tighten relay rod adjusting screw, making sure 
shift lever is held against Neutral stop while this opera¬ 
tion is being performed. 

5. Check operation of selector lever by performing 
the following steps: 

a. Lift lever and move to Neutral detent. (This is 
the detent in the transmission.) Release the lever and 
check to make sure that the lever fits into the neutral 
notch in the steering column. 

b. Move lever to Drive detent. There should be a 
slight travel of the lever beyond this detent until the 
drive stop in the steering column is reached. 

c. Move lever to Reverse detent and check as in b 
above. 


WARNING: WHENEVER LINKAGE IS 
READJUSTED, CHECK FOR PROPER OPER¬ 
ATION OF NEUTRAL SAFETY SWITCH, 
PARKING BRAKE RELEASE AND BACK-UP 
LIGHTS. REFER TO SECTION 12, NOTE 41 
FOR PROPER METHOD OF CHECKING 
FUNCTION OF NEUTRAL SWITCH. 


22. Transmission Downshift 
Switch Adjustment 

The procedure for adjusting the transmission down¬ 
shift switch is described in Note 5. 

23. Downshift Solenoid Circuit Check 

The procedure for checking the downshift solenoid 
circuit is described in Note 6. 

24. Checking and Adding Fluid 

(NOTE: Car level and oil temperature are partic¬ 
ularly important when checking fluid level on a Turbo 
Hydra-matic transmission. Careful attention to the 
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Fig. 7-150 Adjusting Manual Linkage 

following procedures is necessary in order to determine 
the actual fluid level. 


24a. Turbo Hydra-Matic Oil Recommendations 

Whenever fluid is added to the 1972 Eldorado trans¬ 


mission use only DEXRON® type transmission fluid, or 
fluids of equivalent quality that have been especially 
formulated and tested for use in the Turbo Hydra-matic 
transmission. 

The transmission dipstick and filler tube on the 1972 
Eldorado is located under the hood at the left center 
side of engine. 

The bottom pan should be drained every 24,000 
miles, and fresh fluid added to obtain the proper level on 
the dipstick Fig. 7*151. For cars subjected to heavy city 
traffic during hot weather, or in commercial use, when 
the engine is regularly idled for prolonged periods, the 
bottom pan should be drained every 12,000 miles. 

The oil intake system incorporates an intake pipe 
and filter assembly that should also be replaced after the 
first 24,000 miles. In any case of a major transmission 
failure, the filter assembly must be replaced. 


24b. Checking and Adding Fluid 

Fluid level should be checked at every engine oil 
change. The full “F” and “ADD” dimple marks on the 
transmission dipstick indicate one pint difference. 
Correct fluid level is determined at normal operating 
temperature (180°F - 190°F). Careful attention to trans¬ 
mission oil temperature is necessary, as proper fluid level 
at low operating temperatures will be below the “ADD'' 
mark on the dipstick, Fig. 7-151, and proper fluid level 
at higher operating temperatures will rise above the full 
“F” mark. Fluid level must always be checked with car 
on level surface, and with engine running to make 
certain converter is full. To determine proper fluid level, 
see Note 7b for procedure. 



Fig. 7-151 Transmission Oil Level (693 Only) 
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24c. Draining Bottom Pan and 
Replacing Intake Pipe and 
Filter Assembly 

To drain bottom pan only, eliminate steps 5 and 6. 

1. Remove dipstick from filler tube and insert a 
length of hose secured to a suction gun down the dip¬ 
stick. Remove enough transmission fluid so that bottom 
pan will not overflow when removed. 

2. Raise car on hoist or place on jack stands, and 
provide container to collect draining oil. 

3. Remove bottom pan and gasket. Discard gasket. 

4. Drain fluid from bottom pan. Clean pan with 
solvent and dry thoroughly with clean compressed air. 

5. Remove intake pipe and filter assembly. Remove 
and discard intake pipe O-ring. 

6. Install new intake pipe O-ring into pipe bore in 
transmission case and install new intake pipe and filter 
assembly. 

7. Install new gasket on bottom pan and install 
bottom pan. Tighten bottom pan attaching screws to 12 
foot-pounds. 

8. Lower car and add five quarts of transmission 
fluid through filler tube when replacing intake pipe and 
filter assembly. When draining bottom pan only, add 
four quarts of transmission fluid. 

9. Operate engine at 800 rpm for approximately 
1-1/2 minutes with selector lever in park “P” position. 

10. Reduce engine speed to slow idle and check fluid 
level. Add fluid to bring to proper level, Fig. 7-151. 

24d. Adding Fluid to Dry Transmission and 
Converter Assembly 

The fluid capacity of the Turbo Hydra-matic trans¬ 
mission and converter assembly is approximately 13 
quarts, but correct level is determined by mark on dip¬ 
stick rather than by amount added. It is important that 
proper level be maintained. In cases of transmission over¬ 
haul, when a complete fill is required, including con¬ 
verter, proceed as follows: 

1. Add 9 quarts of transmission fluid through filler 
tube. 



Fig. 7-152 Transmission Attaching Bolts 


2. Operate engine at 800 rpm for approximately 
1-1/2 minutes with selector lever in park “P” position. 

3. Reduce engine speed to slow idle. 

4. Check fluid level and add additional fluid to 
bring to proper level, Fig. 7-151. 

24e. Sprocket Housing Cover Removal 

If the sprocket housing cover is removed, add trans¬ 
mission oil as described in part b. 

25. Towing Instructions 

Refer to Page 0-4 for towing instructions pertaining 
to 1972 Cadillac Eldorados. 

26. Units That Can Be Removed 
With Transmission in Car 

The following units can be removed from the trans¬ 
mission without removing transmission from car. 

While the detailed procedure for removing each of 
the units is not outlined separately, the procedures 
covered under the transmission disassembly and as¬ 
sembly will apply. 

26a. Governor Assembly 

Removal - Note 29b 
Disassembly - Note 30k 
Installation - Note 30k 

26b. Speedometer Driven Gear Assembly and 
Speed Controlled Spark Switch 

Removal - Note 29c 
Installation - Note 30k 

26c. Intake Pipe and Filter Assembly and 
Bottom Pan 

Removal - Note 29d 
Installation - Note 30j 

26d. Control Valve Assembly, Governor 
Pipes, Detent Spring and 
Roller Assembly, and Check Balls 

Removal - Note 29f 
Disassembly - Note 30i 
Installation - Note 30i 

26e. Vacuum Modulator and Valve 

Removal - Note 29a 
Installation - Note 30j 

26f. Pressure Regulator 

Removal - Note 29e 
Installation - Note 30j 

26g. Front Servo and Rear Servo and 
Accumulator Assembly 

Removal - Note 29g 
Disassembly - Note 30h 
Installation - Note 30h 
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26h. Detent Lever, Manual Shaft, and 
Parking Linkage 

Removal - Note 29i 

Installation - Note 30h 

27. Transmission Removal and 
Installation (Fig. 7-153) 

27a. Removal 

1. Disconnect negative battery cable. 

2. Remove transmission dipstick. 

3. Remove bolt securing filler tube bracket to ex¬ 
haust manifold and remove filler tube, catching fluid in 
clean pan. 

4. Remove and discard O-ring on filler tube. 

5. Remove bolts at locations “A”, “B” and * 4 C”, 
securing final drive case to transmission, Fig. 7-152. 

6 Disconnect speedometer cable from governor as¬ 
sembly and unplug electrical connector. 

7. Disconnect oil cooler pipes at transmission using 
an open end wrench or crowfoot adapter and position 
out of way. Cap pipes and plug connector holes in trans¬ 
mission. 

8. Remove bolt securing cooler pipe bracket to 
final drive bracket and position pipes outboard of 
governor assembly. 

9. Remove nut at location “H”, securing final drive 
case to transmission, Fig. 7-152. 

10. Remove bolts at locations \ “J”, “K” and 
“L”, securing transmission to engine, Fig. 7-152. 
Vacuum modulator line bracket is also attached “L”. 

11. Remove upper left bolt and lockwasher securing 
rear engine mount bracket to transmission. 

12. Remove ground strap from cowl. 

13. Remove upper left bolt securing converter cover 
plate to transmission by using a 7/16 inch universal 



Fig. 7-153 Supporting Engine 


socket and extension. Bolt can be seen from engine 
compartment. 

14. Install Engine Support, J-22825, in engine with 
legs over upper suspension arm support brackets and 
brackets on tool over tie struts, Fig. 7-153. 

15. Remove two bolts securing brake combination 
valve to bracket. 

16. Raise vehicle. 

17. Remove two bolts securing bracket to frame and 
remove bracket. 

18. Lower vehicle and carefully move valve inward 
toward engine just enough to allow clearance for engine 
support fixture at frame. Use care to avoid damage to 
brake lines. 

19. Install hooks under exhaust manifolds. Tighten 
bolts at legs and nuts at chains so that chains are in true 
vertical position and put engine mounts under tension. 

(NOTE: Chains should be in true vertical position 
to minimize transmission to engine alignment during 
installation.) 

20. Raise car. 

21. Disconnect leads from starter motor. 

22. Remove bolt at location“0” securing starter 
motor to transmission case and remove ground strap 
from bolt. 

23. Holding starter, remove bolt at location “P”, Fig. 
7-152 and remove starter and starter wiring clip. 

24. Remove three remaining bolts securing converter 
cover plate to transmission and remove cover plate. 

25. Position transmission jack, equipped with front 
end drive transmission adapter plate, to transmission and 
install bolt securing adapter brace to transmission at 
starter motor lower mounting hole, Fig. 7-154. 

26. Disconnect transmission downshift switch con¬ 
nector at transmission. 

27. Remove vacuum pipe from vacuum modulator. 

28. Secure transmission to transmission jack adapter 
plate with safety chain. 

29. Remove three flywheel to converter attaching 
bolts. 

CAUTION: This can be done by installing a 
9/16-18 screw and washer into end of crankshaft 
at harmonic balancer, after removing cork plug, 
and rotating converter and flywheel until screws 
are accessible for removal. Do not pry on flywheel 
ring gear to rotate flywheel and converter, as fly¬ 
wheel may be damaged. 

30. Remove bolts at locations “M” and “N” securing 
transmission to engine. 

31. Remove cotter pin securing relay rod to manual 
yoke on left side of transmission and separate relay rod 
from yoke. 

32. Remove bolts at locations “E”, “E”, “F” and 
nut location “G”, securing final drive to transmission. 
Fig. 7-152. 

(NOTE: Position drain pan under point where 
transmission and final drive meet as transmission fluid 
will be lost when transmission and final drive are 
separated.) 
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33. Remove five bolts and washers securing rear of 
acromat to front cross bar and frame horns and allow 
acromat to hang free. 

34. Through access holes in bottom of front frame 
cross member remove two nuts and studs securing front 
engine mounts to front frame cross member and engine. 

35. Turn wheels all the way to left. 

(NOTE: This will give final drive additional clear¬ 
ance when it is pried forward.) 

36. Have helper, using large pry bar, shift engine 
assembly forward, while technician performing oper¬ 
ation uses small pry bar to help separate transmission 
from engine and final drive. 

CAUTION: Select pr\> points with care to avoid 
damaging any components . Final drive unit is 
limited in its forward travel 

37. After initial separation has been made, allow 
transmission oil to drain at final drive junction. 

38. Remove two bolts and lockwashers on right side, 
securing rear engine mount bracket to transmission. 

39. Through access holes in bottom of transmission 
support bar, remove two bolts, one each side, securing 
rear motor mounts to transmission support bar, and 
position motor mounts and bracket rearward to 
underbody. 

40. While helper pries and holds engine assembly 
forward, move transmission rearward to disengage trans¬ 
mission case from dowels on engine adapter and to 
disengage final drive from studs on transmission case. 
Top of transmission should be tilted slightly rearward. 

CA UTION: Final drive unit is limited in its 
forward travel. 

41. Slowdy lower transmission, making certain top of 
transmission case clears flex plate ring gear and splined 
input shaft of final drive, until converter is approxi¬ 
mately half-way exposed from flex plate. 

42. Install Converter Holding Clamp, J-21366, using 
a 5/16-18 nut to hold clamp screw to transmission case 
at location “N”. 

CAUTION: Converter Holding Clamp , J-21366 , 
must be used to avoid the possibility of the 
converter becoming disengaged when the trans¬ 
mission is removed. 

43. Lower transmission from car. 


WARNING: REAR ENGINE MOUNT 

BRACKET WILL FOLLOW THE TRANSMIS¬ 
SION FROM CAR; TO AVOID DAMAGE OR 
INJURY, REMOVE THE BRACKET AS SOON 
AS THERE IS SUFFICIENT CLEARANCE. 


44. Remove and discard final drive gasket and clean 
mounting surface of final drive. 


27b. Installation 

1. Position transmission on jack equipped with 
adapter plate, under car. 


2. Install new gasket on final drive, after first soak¬ 
ing gasket with transmission fluid. 

3. Position rear engine mount bracket on top of 
transmission support bar against underbody. 

4. Raise transmission in place until converter is ap¬ 
proximately half-way covered by flywheel, and then 
remove Converter Holding Clamp, J-21366, from 
Transmission. 

5. While helper assists by holding engine assembly 
forward with pry bar, continue raising transmission, 
making certain top of transmission case clears splined 
input shaft of final drive, and position to engine. 

6. Position transmission to engine assembly and 
final drive by aligning the following points in order 
listed, while helper assists: 

a. Studs on transmission case to mounting holes in 
final drive. 

b. Guide holes in transmission case to dowels on 
engine crankcase. 

c. Internal flange on final drive to transmission. 

CAUTION: As engagement of splined final drive 
input shaft to transmission is hidden , extreme care 
must be taken to avoid damaging transmission or 
final drive assembly . 

d. To facilitate engagement of final drive splines, 
rotate one front wheel while helper holds other. 

(NOTE: When alignment is complete and proper, 
gap between final drive case and transmission should not 
exceed 1 /4 inch.) 

7. Loosely install bolts (3/8-16 x 1-1/4) at locations 
“D” and “F” attaching transmission to final drive and 
bolt (3/8-16 x 2-1/2) at location “N” attaching trans¬ 
mission to engine, Fig. 7-152. Alternately tighten bolts 
to avoid cocking transmission. Do not torque bolts at 
this time. 

8. Working in engine compartment, loosely install 
bolts (3/8-16 x 1-3/8) at location “J” attaching trans¬ 
mission to engine crankcase. Fig. 7-152. Do not torque 
bolt at this time. 



Fig. 7-154 Positioning Transmission Jack 
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9. Install bolt (3/8-16 x 1-3/8) at location “M” at¬ 
taching transmission to engine, Fig. 7-152. Do not tor¬ 
que bolt at this time. 

10. Position rear engine mount brackets to trans¬ 
mission and loosely install three bolts and lockwashers 
securing bracket to transmission. 

(NOTE: Upper left bolt is installed from engine 
compartment.) 

11. Position rear engine mounts and bracket to trans¬ 
mission support bar and loosely install bolts through ac¬ 
cess holes in bottom of bar, attaching mounts to bar. 

12. Reposition engine assembly, as necessary, and in¬ 
stall two studs and nuts securing front motor mount to 
front frame crossmember. Tighten both front motor 
mount nuts to 30 foot-pounds. 

13. Remove safety chain, remove bolt securing jack 
adapter plate to transmission case and remove trans¬ 
mission jack. 

14. Torque the following bolts as specified. 

a. Rear engine mounts to transmission support bar - 
55 foot-pounds. 

b. Rear engine mount to transmission (two on right 
side) - 55 foot-pounds. 

c. Transmission to engine (location “M” and “N”, 
Fig. 7-152) - 30 foot-pounds. 

CA UTION: The procedure for attaching the 
converter to the flywheel as described in steps 15 
through 17 must be strictly followed. Any devi¬ 
ation from this procedure will result in improper 
installation and damage to flywheel and trans¬ 
mission. 

15. Rotate converter until two of the three weld 
nuts on converter line up with two of the three holes in 
flywheel. Position converter so that weld nuts are flush 
with flywheel, making certain converter is not cocked 
and that pilot in center of converter is properly seated in 
crankshaft. 

16. Install two flywheel to converter attaching holts 
through accessible holes in flywheel and tighten finger 
tight. 

17. Rotate flywheel and converter by rotating screw 
previously installed in forward end of crankshaft, until 
third hole is accessible. Install third boh and tighten all 
bolts to 28 foot-pounds. Remove screw from crankshaft 
and install cork plug. 

18. Install vacuum hose on vacuum modulator as¬ 
sembly. 

19. Install transmission downshift switch at con¬ 
nector. 

20. Position converter cover plate to transmission 
case and install two lower and one upper right bolts 
securing cover plate to transmission, tightening to 5 
foot-pounds. 

21. Position starter to transmission case and install 
bolt and starter motor wiring clip at location “P”, Fig. 
7-152. 

22. Position ground strap to transmission and install 
bolt securing ground strap and starter motor to trans¬ 
mission at location “0”. Tighten bolts at locations “0'’ 
and “P” to 25 foot-pounds, Fig. 7-152. 

23. Install leads on starter motor. 

24. Install bolts at locations “C” and “E” and nut at 


location ”G’\ securing transmission to final drive. Fig. 
7-152. 

25. Torque bolts at locations “C” through “F” to 25 
foot-pounds, Fig. 7-152. 

26. Position acromat to front cross bar and frame 
horns and install five retaining bolts and washers. 

27. Position relay rod to manual yoke and secure 
with cotter pin. 

28. Check operation of manual linkage and adjust, if 
necessary, as described in Note 21. 

29. Lower car. 

30. Remove Engine Support, J-22825. 

31. Raise vehicle. 

32. Install two bolts securing bracket to frame. 

33. Lower vehicle. 

34. Install two bolts securing brake combination 
valve to bracket. 

35. Install bolts at location “A" and “B” and nut at 
location ‘TT\ securing transmission to final drive, Fig. 
7-152. Tighten bolts to 25 foot-pounds. 

36. Install upper left bolt securing converter cover 
plate to transmission using 7/16 inch universal socket 
and extension. 

37. Install bolts at locations “I”, “K” and "L ? ' 
securing transmission to engine and adapter, Fig. 7-152. 
Vacuum modulator pipe bracket is also installed at 
location “L”. 

38. Torque bolts at locations “1”, “J”, “K” and “L” 
to 25 foot-pounds, Fig. 7-152. 

39. Tighten brass cooler pipe connectors at case to 
28 foot-pounds. Clean ends of cooler pipes with solvent, 
reposition cooler pipes, and connect pipes to trans¬ 
mission using an open end wrench or crowfoot adapter. 

40. Install speedometer cable to governor. 

41. Install new O-ring on transmission filler tube and 
install filler tube through hole in final drive case. 

42. Position transmission filler tube bracket to 
exhaust manifold and install retaining bolt. 

43. Install body ground strap to cowl. 

44. Plug electrical connector into socket in trans¬ 
mission case. 

45. Connect negative battery cable. 

46. Fill transmission with fluid as required, see Note 
24. 

47. Inspect brake lines for possible damage. 

28. Installing Transmission on 
Holding Fixture 

1. With transmission on portable jack, remove Con¬ 
verter Holding Clamp, J-21366, and then remove con¬ 
verter assembly from transmission by pulling converter 
straight out of housing. 

CAUTION: Converter with oil weighs approxi¬ 
mately 50 pounds . Be careful not to drop or 

damage converter when removing it. 

If transmission is to be overhauled, place converter 
on opposite end of workbench from transmission Hold¬ 
ing Fixture Base. 

2. Position Transmission Holding Fixture, J-22240, 
to transmission, Fig. 7-155. 

3. Attach Holding Fixture, J-22240, to trans¬ 
mission using a 3/8-16 x 2-1/4 inch bolt and nut at 
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Fig. 7-155 Attaching Transmission Holding Fixture 


location “J”. Use special screw provided with Holding 
Fixture to attach Holding Fixture to rear side of trans¬ 
mission case. 

4. Tighten adjustable case locator pivot bolt to boss 
on side of transmission case. 

CAUTION: Do not over torque adjustable case 
locator nut . 

5. Install Transmission Holding Fixture, J-22240, 
and transmission into Holding Fixture Base, J-3289-01, 
then install lock pin in base. 

6. Remove transmission jack from transmission. 

7. Provide a container to catch any oil that may 
drain from transmission. 

29. Major Transmission Components 
Removal (Fig. 7-126) 

29a. Remove Vacuum Modulator and Valve 


(NOTE: Unit may be removed without removing 
transmission or bottom pan, after removing vacuum 
hose.) 




Fig. 7-157 Removing Modulator Valve 


1. Remove vacuum modulator attaching screw and 
retainer from transmission case. 

2. Remove modulator assembly and O-ring from 
transmission case. Remove and discard O-ring from 
vacuum modulator, Fig. 7-156. 

3. Remove modulator valve from transmission case, 
Fig. 7-157. 

(NOTE; Modulator bushing is a tight Fit in trans¬ 
mission case and should not be removed forcibly unless 
it is damaged, scored, or otherwise deformed.) 

29b. Remove Governor Assembly 

(NOTE: Unit may be removed without removing 
transmission from car.) 

1. Force top of spring clip downward, releasing 
governor assembly. 

2. Remove governor assembly from case, and re¬ 
move square-cut O-ring from governor assembly and 
discard O-ring, Fig. 7-158. 

(NOTE: The governor assembly, including the 
driven gear, is replaceable. See Note 30, item k.) 



Fig. 7-156 Removing Vacuum Modulator and O-Ring 


Fig. 7-158 Removing Governor Assembly 
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Fig, 7-159 Removing Intake Pipe and Filter Assembly 

29c. Remove Speedometer Driven Gear and 
Speed Controlled Spark Switch Assembly 

(NOTE: Unit may be removed without removing 
transmission from car or without removing governor 
assembly.) 

1. Remove wire attached to speed controlled spark 
switch. 

2. Separate speed controlled spark switch from 
speedometer driven gear and sleeve assembly by 
unscrewing. 

3. Remove attaching screw and retainer from left 
side of case. Apply slight pressure to remove sleeve and 
speedometer driven gear. 

4. Remove and discard O-ring from speedometer 
driven gear assembly. 

29d. Remove Intake Pipe and Filter Assembly 
and Bottom Pan 

(NOTE: Units may be removed with transmission 
in car. In cases of transmission failure, intake pipe and 
filter must be replaced.) 




Fig. 7-161 Removing Governor Feed Pipes 

1. Rotate transmission and Holding Fixture in 
Holding Fixture Base so that transmission bottom pan is 
up. Position container to catch any fluid which may 
drain from transmission. 

2. Remove 13 bottom pan attaching screws. 

3. Remove bottom pan and gasket, discarding 
gasket. 

4. Lift out intake pipe and filter assembly, Fig. 
7-159. 

5. Remove and discard intake pipe O-ring, Fig. 
7-159. 

29e. Remove Pressure Regulator Valve 

(NOTE: Unit may be removed with transmission 
in car after removing bottom pan.) 

1. Compress regulator boost valve bushing against 
pressure regulator spring and remove snap ring using 
Snap Ring Pliers, J-5403 (#21), Fig. 7-160. 



DETENT SOLENOID 


GOVERNOR 

PIPE 


CONTROL VALVE 
ASSEMBLY_ 




Fig. 7-160 Removing Pressure Regulator Valve 


Fig. 7-162 Removing Control Valve Assembly 
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WARNING: PRESSURE REGULATOR SPRING 
IS UNDER EXTREME PRESSURE. 


2. Remove regulator boost valve bushing and valve. 

3. Remove pressure regulator spring. 

4. Remove regulator valve, spring retainer, and 
spacer or spacers if present. 

29f. Remove Control Valve Assembly, 

Governor Pipes, Detent Spring and Roller 
Assembly, and Check Balls 

(NOTE: Units may be removed with transmission 
in car, after removing bottom pan.) 

1. Remove attaching screw and remove detent rol¬ 
ler and spring assembly. 

2. Disconnect detent wire from case connector. 

3. Remove governor feed pipe from transmission 
case and valve body by lifting straight out, Fig. 7-161. 

4. Remove nineteen remaining control valve as¬ 
sembly attaching screws. Do not remove detent solenoid 
attaching screws at this time. 

(NOTE: If the transmission is in the vehicle, the 
front servo piston assembly may drop down as the con¬ 
trol valve assembly and governor pipe are removed.) 

5. Remove control valve assembly with remaining 
governor pipe attached. Fig. 7-162. 

CA UTION: Do not allow manual valve to fall out 
of its bore in control valve assembly. 

6. Remove remaining governor pipe from valve 
body. 

7. Remove control valve assembly to spacer gasket. 

8. Remove control valve spacer and spacer-to- 
transmission case gasket, Fig. 7-163. 

CAUTION: If control valve is removed in car , 
seven check balls will come down with spacer. 

9. Remove seven check balls from cored passages in 
transmission case. 



GAGE PIN 
J-21370-7 


BAND APPLY PIN SEL ECTOR 
r. J^GAGE J-21370 


>4 




Hi 


% ADAPTER PLATE J-21370-8 


Fig. 7-164 Band Apply Pin Selection Check 


(NOTE: The eighth check ball is held in by a re¬ 
tainer and should not be removed unless replacement is 
required.) 


29g. Remove Front Servo Piston and Rear 
Servo Piston 

(NOTE: Units may be removed with transmission 
in car after removing bottom pan and control valve 
assembly.) 

1. Lift front servo piston retainer ring, pin, spring 
retainer and spring out of transmission case. Fig. 7-163. 

2. Remove rear servo assembly from transmission 
case. Fig. 7-163. 

3. Remove rear servo accumulator spring. 

4. Make band apply pin selection check to deter¬ 
mine proper size pin to use at time rear servo is as¬ 
sembled. Proceed as described in Step h. 



Fig. 7-163 Removing Control Valve Spacer and Gasket 


29h. Band Apply Pin Selection Check 
(Fig. 7-164) 

(NOTE: Check may be made with transmission in 
car. Remove bottom pan, control valve assembly, and 
rear servo.) 

1. Position Adapter Plate, J-21370-8, on trans¬ 
mission case over rear servo bore, and, using screws pro¬ 
vided with Adapter Plate, attach Band Apply Pin 
Selector Gage, J-21370 to Adapter Plate. 

2. Position Band Apply Pin Selector Gage, J-21370, 
with hex nut on side of gage facing toward converter 
housing, and smaller diameter end of Gage Pin, 
J-21370-7, in servo pin bore. 

3. Secure Adapter Plate to transmission case with 
two 5/16-18 x 1 inch screws, tightening screws to 18 
foot-pounds and secure Selector Gage to Adapter Plate, 






7-126 


TRANSMISSION—ELDORADO 




Identification 

Length 

Three Rings 

Long 

Two Rings 

Medium 

One Ring 

Short 


tighten attaching screws to 18 foot-pounds. Make certain 
that stepped gage pin is free to move up and down in 
both tool and servo pin bore. Stepped side of pin must 
face rear of transmission case. 

Band apply pins are available in three sizes as shown 
in the following chart: 

Identification ring is located on band lug end of pin. 
Selecting the proper pin is equivalent to adjusting band. 

4. To determine proper size pin to use, apply 25 
foot-pounds torque on hex nut on side of gage. This will 
cause lever on top of gage to depress stepped gage pin 


into servo pin bore, simulating actual operating condi¬ 
tions. Note relation of steps on gage pin and machined 
surface on top of gage. Determine proper size pin as 
follows: 

a. If machined surface on top of gage is even with 
or above upper step on gage pin, long size pin (three 
rings) is required. 

c. If machined surface on top of gage is even with 
or below lower step on gage pin, short size pin (one ring) 
is required. 

5. If new pin is required, make note of pin size 
required, and remove gage from transmission case. 

29i. Remove Detent Lever, Manual Shaft, and 
Parking Linkage (Fig. 7-165) 

(NOTE: Units may be removed with transmission 
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Fig. 7-165 Manual and Parking Linkage Exploded View 
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in car after removing bottom pan and detent roller and 
spring assembly from control valve assembly.) 

1. Remove pin securing manual shaft to case by 
pulling straight out. 

2. Loosen locknut securing detent lever to manual 
shaft. 

3. Pry or work detent lever loose from ground flats 
on manual shaft. 

4. Remove manual shaft from case bore and remove 
and discard O-ring seal from manual shaft. 

(NOTE: Be careful not to drop jam nut inside of 
case.) 

5. Remove detent lever and parking brake actuator 
assembly from case and remove actuator assembly from 
detent lever. 

6. Remove parking brake bracket attaching screws 
and remove bracket. 

7. Remove retainer pin securing parking pawl shaft 
to transmission case by pulling straight out. 

8. Remove parking pawl shaft, parking pawl and 
return spring. 

29j. Remove Sprocket Cover, Link Assembly, 
Drive and Driven Sprockets 

1. Rotate transmission in holding fixture base so 
that sprocket cover is up and remove eighteen cover 
attaching screws. 

2. Remove cover and gasket and discard gasket. 

3. Install Snap Ring Pliers, J-4646, into sprocket 
bearing retaining snap rings located under the drive and 
driven sprockets, and remove snap rings from retaining 
grooves on support housing, Fig. 7-166. 


(NOTE: Leave snap rings in a loose position 
between sprockets and bearing assemblies.) 



Fig. 7-166 Removing Sprocket Snap Ring 


DRIVE SPROCKET 



. 

Fig. 7-167 Removing Sprocket and Link Assembly 


4. Remove drive and driven sprockets, link assem¬ 
bly, bearings, and shafts simultaneously by alternately 
pulling upwards on the drive and driven sprockets until 
the bearings are out of the drive and driven support 
housings, Fig. 7-167. 

(NOTE: If the sprockets are difficult to remove, 
place a small piece of masonite, or similar material 
between the sprocket and sprocket support cover. Using 
a 1/2x9 inch pry bar, alternately pry upward under 
each sprocket on sprocket support cover. Do not pry on 
the guide links or the aluminum case. Pry only on the 
sprockets, Fig. 7-168.) 

5. Remove link assembly from drive and driven 
sprockets. 

6. Remove the hook type oil seal ring from turbine 
shaft. 

7. Inspect drive and driven sprocket bearing assem¬ 
blies for rough or defective bearings. 



Fig. 7-168 Removing Tight Sprockets 
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(NOTE: Do not remove bearing assemblies from (NOTE: Check the guide links. Guide links are the 

drive and driven sprockets unless they need replace- wide outside links on each side of the link assembly.) 
ment.) 


8. If removal of bearing assembly from drive and/or 
driven sprockets is necessary, proceed as follows: 

a. Remove sprocket to bearing assembly retaining 
snap ring using Snap Ring Pliers, J-8059, Fig. 7-169. 

b. Mount sprocket, with turbine or input shaft 
placed down between two T' x 4” x 1CT wood blocks. 

(NOTE: Wood blocks are positioned on sides or 
ends, depending on which bearing is to be replaced.) 

c. With a hammer and brass rod, drive the inner 
race, alternately through each of the access openings, 
until the bearing assembly is removed from the sprocket 
hub, Fig. 7-170. 

29k. Inspect Drive Sprocket and Turbine 
Shaft,and Link Assembly 

1. Inspect drive sprocket teeth for nicks, burrs, 
scoring, galling, and excessive wear. 

(NOTE: Wear pattern at bottom of tooth form is 
normal.) 

2. Inspect drive sprocket to ball bearing retaining 
snap ring for damage. 

3. Inspect drive sprocket ball bearing inner race 
mounting surface for damage. 

4. Inspect turbine shaft for open lubrication pas¬ 
sages. Run a tag wire through the passages to be sure 
they are open. See lubrication chart for passage location, 
Figi 7-144. 

5. Inspect spline for damage. 

6. Inspect the ground bushing journals for damage. 

7. Inspect the hook type oil seal groove for damage 
or excessive wear. 

8. Inspect the turbine shaft for cracks or distortion. 

9. Inspect the link assembly for damage or loose 
links. 



J-8059 

\ 


OIL PASSAGES 
SNAP RING 


BEARING 


SPROCKET 


291. Inspect Driven Sprocket and Input Shaft 

1. Inspect driven sprocket teeth for nicks, burrs, 
scoring, galling, and excessive wear. 

(NOTE: Wear pattern at bottom of tooth form is 
normal.) 

2. Inspect sprocket to ball bearing retaining snap 
ring for damage. 

3. Inspect ball bearing inner race mounting surface 
for damage. 

4. Inspect input shaft for open lubrication holes. 
Run a tag wire through the holes to be sure they are 
open. See Fig. 7-144 for location of holes. 

5. Inspect spline for damage. 

6. Inspect ground bushing journal for damage. 


29m. Install Sprocket Bearings 

1. Turn sprocket so that turbine or input shaft is 
pointing upward. 

2. Install new sprocket bearing as follows: 

a. Install support snap ring, letter side down onto 
shaft. 

b. Assemble bearing assembly on turbine or input 
shaft. 

c. Using a piece of pipe, drive the bearing assembly 
onto the hub of the sprocket until it is resting on the 
bearing seat of the sprocket. 


CAUTION: Use pipe that closely fits LD. of 
bearing assembly but does not contact shaft . 



Fig. 7-169 Removing Sprocket Bearing Snap Ring 


Fig. 7-170 Removing Sprocket Bearing 
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d. Install sprocket to bearing assembly retaining 
snap ring into groove in sprocket hub. 

3. Install hook type oil seal ring on turbine shaft. 

(NOTE: Turbine and/or input shaft may appear not 
to be pressed fully into the sprocket. Do not attempt 
pressing shaft further as a specific length dimension is 
held during initial assembly.) 

29 n. Front Unit End Play Check 

1. Install Front Unit End Play Checking Tool, 
J-22241, into driven sprocket housing so that the ure¬ 
thane on the tool can engage the splines in the forward 
clutch housing. Let the tool bottom on the mainshaft 
and then withdraw it approximately 1/8 inch and tight¬ 
en nut on tool. Fig. 7-171. 

2. Remove one bolt from the driven support 
housing, and install Slide Hammer Bolt, J-6125-1, into 
bolt hole in driven support housing. 

(NOTE: Do not thread slide hammer bolt deep 
enough to interfere with forward clutch housing travel.) 

3. Mount Dial Indicator, J-8001, on slide hammer 
bolt and index indicator to register with the Front Unit 
End Play Checking Tool, J-22241, Fig. 7-171 and push 
tool down to remove slack. 

4. Push and bold output flange upward. Place a 
screw driver in case opening at parking pawl area and 
push upward on output carrier. 

5. Place another screw driver between the metal lip 
of the end play tool and the driven sprocket housing and 
push upward on the metal lip of the end play tool and 
read the resulting end play, which should be between 
.003” and .024”. 

SLIDE HAMMER ASSEMBLY 
J 6125 

\ DIAL INDICATOR 



Fig. 7-171 Checking Front Unit End Play 


The selective washer controlling this end play is the 
thrust washer located between the driven support 
housing and the forward clutch housing. If more or less 
washer thickness is required to bring the end play within 
specifications, select the proper washer from the chart 
below: 


THICKNESS 

COLOR 

.060.064 

Yellow 

! .071-.075 

Blue 

.082-.086 

Red 

.093-.097 

Brown 

.104-. 108 

Green 

.115-.119 

Black 

.126-. 130 

Purple 


(NOTE: An oil soaked washer may tend to discolor 
so that it will be necessary to measure the washer with a 
set of one inch micrometers to determine its actual 
thickness.) 

6. Remove end play tool from transmission and re¬ 
move dial indicator and slide hammer bolt from trans¬ 
mission. 

29o. Remove Oil Pump 

1. Remove two opposite pump attaching bolts from 
the drive support housing. 

2. Install two 5/16-18 x 4” guide pins in holes from 
previously removed bolts. 

3. Remove the remaining pump attaching bolts 
from the drive support housing. 

4. With one hand hold the underside of the pump 
and gently tap the guide pins until the pump is removed 
from the case. 

29p. Remove Pump Cover Plate, Converter 
Out Check Valve and Drive and Driven 
Support Housing Assemblies 


1. Remove the twenty-three pump cover plate-to- 
case attaching screws and remove pump cover plate. Do 
not remove sprocket support housing bolts at this time. 



Fig. 7-172 Removing or Installing Check Valve 
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Fig. 7-173 Removing Drive Sprocket Support 

2. Remove pump cover plate and plate-to-case face 
gasket. Discard gasket. 

(NOTE: Drive and driven support housing assem¬ 
blies are pressed into and removed with the pump cover 
plate. Do not remove them unless it is necessary.) 

3. Remove two hook type oil seal rings from the 
driven support housing. 

4. Remove the front unit end play selective thrust 
washer from the hub of the driven support housing. 

5. If necessary to remove the drive and driven 
sprocket support housing assemblies, proceed as follows: 

a. Remove the remaining sprocket support to pump 
cover plate attaching bolts. 

b. Support cover plate on wooden blocks and using 
a plastic mallet, vigorously strike the stator shaft of the 
drive sprocket support, Fig. 7-173, and the hub of the 
driven sprocket support, Fig. 7-174, until they are 
removed from their pump cover plate bores. 

CAUTION: When driving the housings out of the 
pump cover plate avoid damaging or distorting the 
stator shaft or the ring grooves in the hub of the 
driven housing. 




Fig. 7-175 Installing Driven Sprocket Support 

c. Remove and discard housing to pump cover plate 
gaskets. 

d. Remove converter out check valve, Fig. 7-172. 

e. Install converter out check valve. 

f. Install drive sprocket support housing to pump 
cover plate gasket. 

g. Install drive sprocket support housing into pump 
cover plate by using a plastic mallet to seat the housing. 
Use bolts for guides, Fig. 7-175. 

h. Install driven sprocket support housing to pump 
cover plate gasket. 

i. Install driven sprocket support housing to pump 
cover plate attaching bolts for gasket guides. 

j. Install driven sprocket support housing into 
pump cover plate by using a plastic mallet to seat the 
housing. 

k. Install all but one driven support housing to 
pump cover plate attaching bolts. Torque to 20 ft. lbs. 

6. Install proper front unit end play selective thrust 
washer on the hub of the driven sprocket support 
housing. Use micrometer to determine the actual thick¬ 
ness of the thrust washer. 

7. Install two hook type oil seal rings into the 
grooves in the hub of the driven sprocket support 
housing Fig. 7-176. 



Fig. 7-174 Removing Driven Sprocket Support 


Fig. 7-176 Installing O-Rings on Sprocket Support 
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FRONT UNIT END PLAY 
CHECKING TOOL 
J-22241 










FORWARD CLUTCH 


Fig. 7-177 Removing Forward Clutch 

29q. Remove Forward Clutch Assembly, Direct 
Clutch Assembly, Sun Gear Shaft, and 
Front Band 

1. Remove forward clutch assembly from trans¬ 
mission, Fig. 7-177, by installing Front End Play Check¬ 
ing Tool, J-22241, into forward clutch and lifting for¬ 
ward clutch straight out. 

2. Remove forward clutch hub to direct clutch 
housing thrust washer if it did not come out with for¬ 
ward clutch assembly . 

3. Remove direct clutch and intermediate sprag 
assembly by lifting straight out. Sun gear shaft may 
come out with direct clutch assembly. 

4. Remove sun gear shaft if not previously re¬ 
moved. 

5. Remove front band assembly. 

(NOTE: Check rear unit end play at this time. 
Proceed as described in Step r.) 



mm 

12-POINT THIN-WALL 
DEEP W' SOCKET 


Fig. 7-179 Removing Center Support Bolt 

that forward end of transmission is up. 

2. Install Speedometer Puller Bolt, J-21797, in one 
of the differential mounting bolt holes on end of trans¬ 
mission case. 

3. Mount Dial Indicator, J-8001, on Bolt J-21797, 
and index indicator to register with Hat surface on end 
of output flange, Fig. 7-178. 

4. Set dial indicator to zero. 

5. Using a screw driver, move output flange in and 
out. Note resulting travel or end play for selection of 
washer for use at time of transmission assembly. End 
play should be .007 inch - .019 inch. 

The selective washer controlling this end play is the 
steel washer with the three tabs, located between thrust 
washer and rear face of transmission case. Notches 
and/or numerals on the tabs serve to identify washer 
thickness. 

If a different washer thickness is required to bring 
end play within specifications, it can be selected from 
the following chart. The tabs will show identification 
notches, numerals or both. 


29r. Rear Unit End Play Checking Procedure 

1. Rotate transmission in holding fixture base so 



Fig. 7-178 Checking Rear Unit End Play 


Thickness 

Identification Notch 
and/or Numeral 

■ 

.074 - .078 

None 

1 

.082 - .086 

On Side of 1 Tab 

2 

.090 - .094 

On Side of 2 Tabs 

3 

.098 - .102 

On End of 1 Tab 

4 

.106 - .110 

On End of 2 Tabs 

5 

.114 - .118 

On End of 3 Tabs 

6 


6. Remove Dial Indicator, J-8001, and Bolt, 
J-21797, from transmission and rotate transmission so 
that rear end of transmission is up. 

29s. Remove Remaining Components 

1. Remove center support bolt from transmission 
case, Fig. 7-179, using a 3/8 inch 12-point thin wall deep 
socket. 
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Fig. 7-180 Removing Gear Unit Assembly 


Fig. 7-181 Removing Reaction Carrier and Roller Clutch 


2. Remove intermediate clutch backing plate to 
case snap ring. 

3. Remove intermediate clutch backing plate, and 
three composition and three steel clutch plates, 

4. Using a needle-nose pliers, or screwdriver, re¬ 
move center support to case snap ring. 

5. Install Gear Assembly Remove and Installer 
Adapter, J-21795, on end of main shaft so that tangs 
engage groove in shaft. Using Slide Hammer Handle, 
J-6125, and Speedometer Puller Bolt, J-21797, tighten 
bolt on tool to secure tool on shaft, Fig. 7-180. 

6. Remove complete gear unit assembly from case, 
by lifting straight up. 

CAUTION: Be careful not to drop or bump 
assembly in transmission case during removal 

I, Remove output flange to case thrust washer 
from output flange or case. 

8. Place gear unit assembly on bench with output 
flange down. Remove Tool J-21795. 

9. Remove support to case spacer (Fig. 7-198). 

10. Remove rear band assembly. Fo facilitate remov¬ 
al, rotate band lugs away from pins and pull band assem¬ 
bly out of transmission case. 

II. Remove rear unit selective washer from trans¬ 
mission case. 

30. Individual Unit Disassembly, 
Cleaning, Inspection, Assembly 
and Installation of 
Major Components 

30a. Inspection of Transmission Case 

1. Inspect case assembly for cracks, porosity or 


interconnected passages, Fig. 7-145. 

2. Check for good retention of band anchor pins. 

3. Inspect all threaded holes for thread damage. 

4. Inspect intermediate clutch driven plate lugs for 
damage or brinelling. 

5. Inspect snap ring grooves for damage. 

6. Inspect governor assembly bore for scratches or 
scoring. 

7. Inspect governor pipes screen assemblies (located 
in governor pipe holes in case) for plugging or damage. 

8. Inspect modulator valve bore for scoring or 
damage. 

9. Inspect output Range bushing for wear, galling 
and open lubrication groove. 



Fig. 7-182 Removing Front Internal Gear Ring 
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Fig. 7-183 Checking Pinion End Play 


30b. Center Support and Gear Unit 

1. Disassembly 

a. Remove center support assembly from reaction 
carrier by lifting center support straight up. 

b. Remove center support to reaction carrier thrust 
washer. 

(NOTE: Thrust washer may have stuck to back of 
center support. If so, remove from center support.) 

c. Remove reaction carrier and roller clutch assem¬ 
bly from output carrier, Fig. 7-181, and remove roller 
clutch assembly from reaction carrier. 

d. Remove center support to sun gear races and 
thrust bearing from sun gear. 


(NOTE: One of the races may have stuck to back 
of center support.) 

e. Remove front internal gear ring from output 
carrier assembly, Fig. 7-182. 

f. Remove sun gear from output carrier assembly. 

g. Remove reaction carrier to output carrier plastic 
thrust washer from output carrier. 

h. Invert gear unit and place in Rear Unit Holding 
Fixture, J-6116, with main shaft pointing downward. 

i. Remove snap ring securing output flange to out¬ 
put carrier and remove output flange. 

j. Remove thrust bearing and races from rear inter¬ 
nal gear. 

k. Lift rear internal gear and main shaft out of out¬ 
put carrier and remove thrust bearing and races from 
inner face of rear internal gear. 

l. Remove snap ring from end of main shaft and 
remove rear internal gear. 

m. Remove output carrier from holding fixture. 

2. Inspect Output Flange 

a. Inspect bearing and thrust washer surfaces for 
damage. 

b. Inspect drive lugs for damage. 

c. Inspect splines for damage. 

d. Inspect lubrication passages. 

3. Inspect Main Shaft 

a. Inspect shaft for cracks or distortion. 

b. Inspect splines for damage. 

c. Inspect ground bushing journals for damage. 

d. Inspect snap ring groove for damage. 

e. Inspect lubrication passages. 

4. Inspect Rear Internal Gear 

a. Inspect gear teeth for damage or wear. 

b. Inspect splines for damage. 

c. Inspect gear for cracks. 
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Fig. 7-184 Planet Pinion Exploded View 
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Fig, 7-185 Staking Pinion Pin 

d. Inspect bearing and thrust surfaces for wear or 
galling. 

5. Inspect Output Carrier 

a. Inspect front internal gear for damaged teeth. 

b. Inspect pinion gears for damage, rough bearings 
or excessive tilt. 

c. Check pinion end play. Pinion end play should 
be .009 inch - .024 inch, Fig. 7-183. 

d. Inspect parking gear lugs for cracks or damage. 


e. Inspect output flange locating splines for 
damage. 

f. Inspect front internal gear ring for flaking or 
cracks. 

6. Inspect Reaction Carrier 

a. Inspect band surface on reaction carrier for signs 
of burning or scoring. 

b. Inspect roller clutch outer cam for scoring or 
wear. 

c. Inspect thrust washer surfaces for signs of 
scoring or wear. 

d. Inspect bushing for damage. If bushing is dam¬ 
aged, carrier must be replaced. 

e. Inspect pinion gears for damage, rough bearings 
or excessive tilt. 

f. Check pinion end play. Pinion end play should 
be .009 inch - .024 inch. 

7. Pinion Gear Replacement - Reaction and Output 

Carrier Assemblies 

a. Support carrier assembly on its FRONT face. 

b. Using a 1 /2 inch diameter drill, remove the stake 
marks from the end of the pinion pin, or pins, to be 
replaced. This will reduce the probability of cracking the 
carrier when the pinion pins are pressed out. 

CAUTION: Do not allow drill to remove any 
stock from the carrier , as this will weaken the part, 
and could cause a failure. 

c. Using a tapered punch, drive or press pinion pins 
out of carrier. 

d. Remove pinion gears, thrust washers, and roller 
needle bearings. 
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Fig. 7-186 Gear Unit Exploded View 
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Fig. 7-187 Installing Thrust Bearing on Inner Face 

of Rear Internal Gear 

e. Inspect pinion pocket thrust faces for burrs and 
remove if present. 

f. Install eighteen needle bearings into each pinion 
gear using petrolatum to hold bearings in place. Use a 
pinion pin as a guide. 

g. Place a bronze and steel thrust washer on each 
side of pinion gear with steel washers against gear, Fig. 
7-184. Hold washers in place with petrolatum. 

h. Place pinion gear assembly in position in carrier 
and install a pilot shaft through rear face of assembly to 
hold parts in place. 

i. Drive a new pinion pin into place from the front, 
while rotating pinion gear. Be sure that headed end is 
flush or below face of carrier. 

j. Using a punch in bench vise for an anvil, stake 
opposite end of pinion pin in three places with a blunt 
radius chisel, Fig. 7-185. 

(NOTE: Both ends of pinion pins must lie below 
face of carrier or interference may occur.) 




I.D. FLANGE 
RACE 
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Fig. 7-189 Installing Thrust Bearing Over 
Sun Gear Shaft 

k. Repeat installation procedure for each pinion 
gear. 

8. Inspect Roller Clutch 

a. Inspect roller clutch for damaged rollers or 
springs. 

b. Inspect roller clutch cage for damage. 

9. Inspect Sun Gear 

a. Inspect gear teeth for damage or wear. 

b. Inspect splines for damage. 

c. Be sure oil lubrication hole is open. 

10. Inspect Sun Gear Shaft 

a. Inspect shaft for cracks or splits. 

b. Inspect splines for damage. 

c. Inspect bushings for scoring or galling. 

d. Inspect ground bushing journals for damage. 



ROLLER 


Fig. 7-188 Installing Thrust Bearing on Outer Face 

of Rear Internal Gear Fig. 7-190 Installing Rollers in Cage 
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Fig. 7-191 Installing Roller Clutch in Reaction Carrier 

e. Be sure oil lubrication hole is open. 

11. Assemble Gear Unit (Fig. 7-186) 

a. Install rear internal gear on end of main shaft 
that has snap ring groove and install snap ring. 

b. Install races and thrust bearing on inner face of 
rear internal gear, retaining races and bearing with petro¬ 
latum, Proceed as follows: 

1. Install large diameter race first, with flange 
facing up, Fig. 7-187. 

2. Install thrust bearing in race. 

3. Install small diameter race on bearing with inner 
flange facing down. 

c. Lubricate pinion gears in output carrier with 
transmission fluid and install output carrier on main 
shaft so that pinion gears mesh with rear internal gear. 

d. Place assembly in a Rear Unit Holding Fixture, 
J-6116, with main shaft pointing downward. Be careful 
not to damage shaft. 



Fig. 7-192 Installing Intermediate Clutch Snap Ring 



Fig. 7-193 Case Support Assembly — Exploded View 

e. Install races and thrust bearing on outer face of 
rear internal gear, retaining races and bearing with petro¬ 
latum. Proceed as follows: 

1. Install small diameter (flanged LD.) race first, 
with flange facing up, Fig. 7-188. 

2. Install thrust bearing in race. 

3. Install large diameter (flanged O.D.) race on 
bearing with flange cupped over bearing. 

f. Install output flange into output carrier and 
install snap ring, 

g. Invert assembly and place on bench with output 
flange downward. 

h. Lubricate tab side of reaction carrier to output 
carrier thrust washer with petrolatum and install thrust 
washer in output carrier with tabs in tab pockets. 

i. Install sun gear with end having chamfered LD. 
facing down. 

j. Install sun gear shaft with longer splined end 
down. 

k. Install gear ring over output carrier. 

l. Lubricate pinion gears in reaction carrier with 
transmission fluid and install reaction carrier on output 
carrier so that pinion gears mesh with front internal gear. 

(NOTE: When a new output carrier and/or reaction 
carrier is being installed, and il the front internal 
gear ring prevents assembly of the carriers, replace 
the front internal gear ring with the service ring. The 
front internal gear ring is a selective fit at the factory, 
but not in service.) 

m. Install large diameter O.D. race on sun gear with 
flange facing up against sun gear shaft. 

n. Install thrust bearing on race. 

o. Lubricate small diameter race with petrolatum 
and install race on center support with flange facing 
toward tower end, Fig. 7-189. 
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TER SUPPORT 


Fig. 7-197 Installing Center Support In Reaction Carrier 


ROLLER CLUTCH 


REACTION 

CARRIER 


Fig. 7-196 Installing Center Support to Reaction 

Carrier Thrust Washer 

f. Remove inner and outer seals from clutch piston. 

(NOTE: Do not remove the three screws retaining 
roller clutch inner race to center support.) 

13. Inspect Center Support 

a. Inspect roller clutch inner race for scratches or 
indentations. Be sure lubrication hole is open. 

b. Inspect bushing for scoring, wear or galling. 

c. Check oil ring grooves for damage. 

d. Air check oil passages to be sure they are open 
and not interconnected. 

e. Inspect piston sealing surfaces for scratches. 

f. Inspect piston seal grooves for nicks or other 
damage. 

g. Inspect piston for cracks or porosity. 

h. Inspect springs for collapsed coils or signs of 
distortion. 


Fig. 7-195 Air Checking Intermediate Clutch 


CENTER 

SUPPORT 


Fig. 7-194 Installing Intermediate Clutch Piston 


p. Install rollers that may have come out of roller 
clutch cage, by compressing energizing spring with fore¬ 
finger and inserting roller from outer side, Fig. 7-190. 


(NOTE: Make certain that energizing springs are 
not distorted, and that curved end leaf of springs are 
positioned against rollers.) 


THRUST WASHER 


INTERMEDIATE 
CLUTCH PISTON 


J-21363 


q. Install roller clutch assembly in reaction carrier. 
Fig. 7-191. 

12. Disassemble Center Support and Intermediate Clutch 

Piston 

a. Remove center support to reaction carrier thrust 
washer from recess in center support. 

b. Remove three hook type cast iron oil seal 
rings from the center support. Do not remove the teflon 
oil seal ring unless replacement is required. All service 
center support oil seal rings are hook type cast iron. 

c. Using Clutch Spring Compressor, J-4670, and 
Rear Clutch Spring Compressor, J-6129, Fig. 7-192 
compress spring retainer and remove snap ring with Snap 
Ring Pliers, J-8059 or J-5586. 

d. Remove tools, spring retainer, and six intermedi¬ 
ate clutch release springs. 

e. Remove intermediate clutch piston from center 
support. 











7-138 


TRANSMISSION—ELDORADO 


(NOTE: The six intermediate clutch release springs 
are not serviced. If one or more of these spring require 
replacement, discard all of them and install the 12 
service intermediate clutch release springs.) 

i. Inspect oil seal rings for damage. 

(NOTE: All service center support oil seal rings are 
hook type cast iron.) 

14. Assemble Center Support and Intermediate Clutch 

Piston Assembly (Fig. 7-193) 

a. Lubricate new inner and outer clutch piston seals 
with transmission fluid. Lubricate seal grooves in inter¬ 
mediate clutch piston and install seals with lips facing 
away from spring pockets. 

b. Place Intermediate Clutch Inner Seal Protector, 
J-21363, over center support hub, Fig. 7-194, and install 
intermediate clutch piston. 

c. Install six clutch release springs equally spaced 
into spring pockets in clutch piston. 

d. Place spring retainer and snap ring over springs. 

e. Using Clutch Spring Compressor, J-4670, and 
Rear Clutch Spring Compressor, J-6129, Fig. 7-192, 
compress spring retainer, being careful that retainer does 
not get caught in snap ring groove, and install snap ring 
with Snap Ring Pliers, J-8059 or J-5586. Remove tools. 

f. Install three hook type cast iron oil seal rings 
on the center support if the teflon ring was not removed. 
If the teflon ring was removed, install four hook type 
cast iron oil seal rings. 

g. Air check operation of intermediate clutch 
piston. Apply air through center oil feed hole to actuate 
clutch piston, Fig. 7-195. 

h. Lubricate center support to reaction carrier 
thrust washer with petrolatum and install washer in 
recess of center support, Fig. 7-196. Check to make sure 
sun gear thrust bearing race is on center support. 

i. Install center support assembly into roller clutch 
in reaction carrier, Fig. 7-197. 

(NOTE: With reaction carrier held, center support 
should turn clockwise only.) 



Fig. 7-198 Installing Support to Case Spacer 


j. Install Gear Assembly Remover and Installer 
Adapter, J-21795, on end of main shaft so that tangs 
engage groove in shaft. Using Slide Hammer Handle, 
J-6125, and Speedometer Puller Bolt, J-21797, tighten 
bolt on tool to secure tool on shaft and prevent move¬ 
ment of the roller clutch during installation of the gear 
unit assembly, Fig. 7-180. 

15. Install Rear Band and Complete 
Gear Unit Assembly 

a. Inspect rear band for cracks or distortion and 
band ends for damage to anchor lugs and apply lug. Also 
inspect lining for cracks, flaking, burning and looseness. 

b. Install rear band assembly in transmission case so 
that band lugs index with anchor pins. 

c. Inspect support to case spacer for burrs or raised 
edges. If present, remove with a stone or fine sandpaper. 

d. Install the support case spacer against the shoul¬ 
der at the bottom of case splines and the gap located 
adjacent to the band anchor pin, Fig. 7-198. 

CAUTION; Do not confuse this spacer (.040" 
thick and both sides flat) with either the center 
support to case snap ring (one side beveled) or the 
intermediate clutch backing plate to case snap ring 
(.093” thick and both sides flat). 

e. Install previously selected rear unit selective 
washer into slots provided inside rear of transmission 
case. Retain washer with petrolatum. 

(NOTE: Proper washer size was determined at time 
of rear unit end play check.) 

f. Laying gear unit on its side, install thrust washer 
on output flange with bent tabs in tab pockets. Retain 
thrust washer with petrolatum. 

CA UTION: Be careful not to drop or bump gear 
unit assembly in transmission case during installa¬ 
tion. 

g. Install gear unit, with center support and reac¬ 
tion carrier, by lining up center support bolt hole with 



Fig. 7-199 Locating Center Support 
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Fig. 7-200 Installing Intermediate Clutch Plates 


hole in case and carefully guiding complete assembly 
into transmission case. 

h. Lubricate center support to case snap ring with 
transmission fluid and install snap ring in transmission 
case with beveled side up, (flat side against center sup¬ 
port) locating gap adjacent to front band anchor pin. 
Expand snap ring until center support is against shoulder 
of case. 

i. Install case to center support bolt. 

(NOTE: To correctly perform this operation, it will 
be necessary to make the tool as described in NOTE 17b, 
Step 11, first three paragraphs. Then follow procedure 
outlined below:) 


Place center support locating tool into the case 
direct clutch passage, with the handle of the tool point¬ 
ing to the left, as viewed from the front of transmission 
and parallel to the bell housing mounting, Fig. 7-199. 

Lift upward on the tool which will tend to rotate the 
center support counterclockwise as viewed from the 
front of transmission. While holding the center support 
firmly counterclockwise against case splines, torque case 
to center support bolt to 23 ft. lbs., using a 3/8" 
12-point thin-wall deep socket. 

CAUTION: When using the locating tool, care 
should be taken not to raise buns on the case valve 
mounting face . 

j. Before installing intermediate clutch plates, 
inspect plates for signs of burning, scoring, and wear. 

k. Lubricate three steel and three composition 
intermediate clutch plates with transmission fluid and 
install clutch plates in transmission case. Fig. 7-200. 
Start with steel plate and alternate composition and steel 
plates. 

~T~ Install intermediate clutch backing plate with 
flat machine surface against clutch plates. 

m. Install backing plate to case snap ring with snap 
ring gap on side of case opposite front band anchor pin. 

(NOTE: Both sides of this snap ring are flat, and it 
is approximately .093“ thick.) 

L Recheck rear unit end play as described in Note 

29r. 

30c. Direct Clutch and Intermediate Sprag 
Assembly (Fig. 7-201) 

L Disassembly 


INTERMEDIATE CLUTCH RETAINER 




SNAP RING 


INTERMEDIATE CLUTCH OUTER RACE 

/ 

INTERMEDIATE CLUTCH SPRAG ASSEMBLY 
y _ DIRECT CLUTCH CENTER SEAL 


SPRAG BUSHINGS 

DIRECT CLUTCH HOUSING 
AND RACE ASSEMBLY 


DIRECT CLUTCH OUTER SEAL 

DIRECT CLUTCH INNER SEAL 

DIRECT CLUTCH PISTON 
DIRECT CLUTCH PISTON RELEASE SPRINGS 


DIRECT CLUTCH SPRING RETAINER 




Fig. 7-201 Direct Clutch and Piston - Exploded View 
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Fig. 7-202 Direct Clutch - Exploded View 


a. Remove sprag retainer snap ring, and remove 
clutch retainer. 

b. Remove sprag outer race and bushings, and 
remove sprag assembly from outer race. 

c. Turn unit over and remove direct clutch backing 
plate to clutch housing snap ring. 

d. Remove direct clutch backing plate and six com* 
position and six steel clutch plates, Fig. 7-202. 

e. Using Clutch Spring Compressor, J-4670, Rear 
Clutch Spring Compressor, J-6129, or an arbor press, 
and Adapter, J-21664, Fig. 7-203 compress spring 
retainer and remove snap ring with Snap Ring Pliers, 
J-8059 or J-5586. 

f. Remove tools, spring retainers, and fourteen 
clutch release springs. Keep springs separate from for¬ 
ward clutch springs. 

g. Remove direct clutch piston from direct clutch 
housing. 


J-6129 



SNAP RING 


Fig. 7-203 Removing Direct Clutch Snap Ring 


h. Remove inner and outer seals from clutch piston. 

i. Remove center piston seal from direct clutch 
housing. 

2. Inspection 

a. Inspect sprag assembly for popped or loose 
sprags. 

b. Inspect sprag bushing for wear or distortion. 

c. Inspect inner and outer races for scratches or 
wear. 

d. Inspect clutch housing for cracks, wear, proper 
openings of oil passages and wear on clutch plate drive 
lugs. 

e. Inspect composition faced and steel clutch plates 
for sign of wear or burning. 

f. Inspect backing plate for scratches or other dam¬ 
age. 


CHECK BALL BLIND HOLES 



DIRECT CLUTCH FORWARD CLUTCH 


Fig. 7-204 Direct Clutch Identification 
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PISTON ASSEMBLY 


Fig. 7-205 Installing Direct Clutch Piston 

g. Inspect piston for cracks and free operation of 
ball check. 

h. Inspect springs for collapsed coils or signs ot 
distortion. 



Fig. 7-207 Sprag Rotation 


(NOTE: The 14 direct clutch release springs are not 
serviced individually. If one or more of these springs 
require replacement, discard all of them and install the 
16 service direct clutch release springs.) 

3. Assembly 

a. Lubricate new inner and outer clutch piston seals 
with transmission fluid. Lubricate seal grooves in direct 
clutch piston and install seals with lips facing away from 
spring pockets. 

(NOTE: Make certain piston has ball check, Fig. 
7-204.) 

b. Lubricate new center seal with transmission 
fluid. Lubricate seal groove in direct clutch housing and 
install seal in clutch housing with lip facing up. 



DIRECT CLUTCH 
BACKING PLATE 
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PLATES (6) 
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c. Place Forward and Direct Clutch Inner Seal Pro¬ 
tector, J-21362, over direct clutch hub. Install clutch 
piston inside Forward and Direct Clutch Piston Installer, 
J-21409, insert assembly in direct clutch housing Fig. 
7-205 and install clutch piston by rotating it slightly, in 
a clockwise direction. 

d. Install 16 clutch release springs into spring 
pockets in clutch piston. 

e. Place spring retainer and snap ring over springs. 

f. Using Clutch Spring Compressor, J-4670, Rear 
Clutch Spring Compressor, J-6129, or an arbor press, 
and Adapter, J-21664, Fig. 7-203, compress spring 
retainer, being careful that retainer does not get caught 
in snap ring groove, and install snap ring with Snap Ring 
Pliers, J-8059 or J-5586. Remove tools. 

(NOTE: Make certain clutch release springs are not 
leaning. If necessary, straighten springs with a small 
screwdriver.) 


g. Lubricate the five Hat and one waved (plate with 
“U” notch) steel and six composition clutch plates with 



Fig. 7-206 Installing Direct Clutch Plates 


Fig. 7-208 Installing Front Band 
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FORWARD CLUTCH ASSEMBLY 


Fig. 7-209 Forward and Direct Clutches - 
Exploded View 


transmission fluid and install clutch plates in direct 
clutch housing. Slart with waved steel plate and alter¬ 
nate composition and flat steel clutch plates, Fig. 7-206. 

h. Install direct clutch backing plate over clutch 
plates and install backing plate snap ring. 

i. Invert clutch housing and install one sprag bush¬ 
ing, cup side up, around sprag inner race. 

j. Install sprag assembly into clutch outer race. 

k. With ridge on inner cage of sprag facing up install 
sprag and outer race on inner race with counterclockwise 
turning motion. 

(NOTE: When installed, outer race should turn 
only counterclockwise, Fig. 7-207.) 

1 . Install sprag bushing, cup side down, over sprag 
assembly. 

m. Install sprag retainer and snap ring. 

4. Install Front Band and 

Direct Clutch Assembly 

a. Inspect front band for cracks or distortion and 
band ends for damage at anchor lug and apply lug. Also 
inspect lining for cracks, flaking, burning, and looseness. 

b. Install front band with band anchor hole over 
band anchor pin, and apply lug facing servo hole, Fig. 
7-208. 

c. Install direct clutch housing and intermediate 
sprag assembly. Make certain that clutch housing hub 
bottoms on sun gear shaft and splines on forward end of 
sun gear shaft are flush with splines in direct clutch 
housing. 

(NOTE: It will be necessary to rotate clutch 
housing to allow sprag outer race to index with inter¬ 
mediate composition clutch plates. Removal of direct 
clutch composition-faced and steel plates may be help¬ 


ful, and applying air pressure through the center support 
screw to apply the intermediate clutch plates may facili¬ 
tate assembly.) 

* 

d. Check operation of direct clutch by applying air 
pressure through direct clutch passage next to center 
support bolt, Fig. 7-88. 

30d. Forward Clutch Assembly 

1. Disassembly (Fig. 7-209) 

a. Remove forward clutch housing to direct dutch 
hub snap ring. 

b. Remove direct clutch hub. 

c. Remove forward clutch hub and one thrust 
washer from inner side of hub. 

d. Remove five composition and five flat and one 
dished steel clutch plates. 



Fig. 7-210 Installing Forward Clutch Snap Ring 
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Fig. 7-211 Forward Clutch - Exploded View 


e. Using Clutch Spring Compressor, J-4670, and 
Adapter, J-21664, compress spring retainer with arbor 
Dress and remove snap ring using Snap Ring Pliers, 
J-8059 or J-5586, Fig. 7-210. 

f. Remove tools, spring retainer and 16 clutch 
release springs. Keep springs separate from direct clutch 
springs. 

g. Remove forward clutch piston from forward 
clutch housing. 

h. Remove inner and outer seals from clutch piston. 

i. Remove center piston seal from forward clutch 
housing. 

2. Inspection 

a. Inspect composition-faced and steel clutch plates 
for signs of burning, scoring or wear. 

b. Inspect sixteen release springs for collapsed coils 
or signs of distortion. 

c. Inspect clutch hubs for worn splines, proper 
lubrication holes, and thrust faces. 

d. Inspect piston or cracks. 

e. inspect clutch housing for wear, scoring, cracks 
and open oil passages. 

3. Assembly (Fig. 7-211) 

a. Lubricate new inner and outer clutch piston seals 
with transmission fluid. Lubricate seal grooves in for¬ 
ward clutch piston with petrolatum and install seals with 
lips facing away from spring pockets. 


(NOTE: The forward and direct clutch pistons have 
identical inside and outside diameters. Therefore, 
extreme care should be exercised during reassembly to 
assure the proper piston, be installed in the clutch 
assemblies. The forward clutch piston can be identified 
by the absence of a check ball in the clutch apply face of 
the piston, Fig. 7-204.) 


b. Lubricate new center piston seal with trans¬ 
mission fluid. Lubricate seal groove in forward clutch 
housing with petrolatum and install seal into clutch 
housing with lip facing up. 

c. Place forward and Direct Clutch Inner Seal Pro¬ 
tector, J-21362, over forward clutch hub. Install clutch 
piston inside Forward and Direct Clutch Piston Installer, 
J-21409, insert assembly in forward clutch housing, Fig. 
7-211 and install clutch piston by rotating it slightly in a 
clockwise direction until seated, Fig. 7-212. 

d. Install sixteen clutch release springs into spring 
pockets in dutch piston. 

e. Using Clutch Spring Compressor, J-4670, and 
Adapter, j-21664, compress spring retainer with arbor 
press, being careful that retainer does not catch in snap 
ring groove, and install snap ring using Snap Ring Pliers, 
J-8059 or J-5586, Fig. 7-210 and remove tools. 
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J-21362 



FORWARD CLUTCH PISTON 


Fig. 7*212 Installing Forward Clutch Piston 

CAUTION: Make certain clutch release springs 
are not leaning . If necessary , straighten with a 
small screwdriver . 

f. Remove forward clutch assembly from arbor 
press and place on work bench. 

g. Install the forward clutch hub thrust washers on 
the forward clutch hub. Retain with petrolatum. 

h. Install forward clutch hub in forward clutch 
housing. 

i. Lubricate the dished and five flat steel and five 
composition clutch plates with transmission fluid and 
install clutch plates in forward clutch housing. Start 
with dished steel plate (O.D. up) and place a flat steel 
plate on top of the dished steel plate. Then alternate 
composition and flat steel clutch plates. 



Fig. 7-213 Air Checking Forward Clutch 


j. Install direct clutch hub in forward clutch hous¬ 
ing over clutch plates, and install snap ring. 

k. Air check forward clutch and piston operation, 
Fig. 7-213. 

4. Install Forward Clutch 

a. Install Front Unit End Play Checking Tool, 
J-22241 into forward clutch, Fig. 7-171. 

b. Install forward clutch assembly into transmis¬ 
sion, making certain main shaft goes into forward clutch 
hub. It will be necessary to rotate clutch housing to 
allow direct clutch driving hub to index with direct 
clutch composition-faced plates. 

c. Remove Front Unit End Play Checking Tool, 
J-22241. 


30e. Install Pump Cover Plate 

1. Install new pump cover plate gasket on 
transmission. 

2. Install pump cover plate on transmission and 
install attaching bolts per bolt chart, Fig. 7-214. 

(NOTE: Do not install pump attaching bolts (F) or 
single bolt (E) in pump cover plate at this time.) 

3. Using the driven sprocket as a driver rotate the 
forward clutch. 


(NOTE: If the forward clutch housing cannot be 
rotated as the pump cover plate is being pulled into 
place, the forward or direct clutch housings have not 
been properly installed to index with all the clutch 
plates. This condition must be corrected before the 
pump cover plate is pulled fully into place.) 

4. Torque all bolts to 20 foot-pounds. 

5. Repeat front unit end play check as described in 
Note 29n. 

6. Install remaining bolt (E) in driven support hous¬ 
ing, tightening to 20 foot-pounds. 

30f. Oil Pump 

1. Disassembly 

a. Mark drive and driven gears for reassembly in 
same position and remove the pump body. 

(NOTE: Installing the gears in the same position as 
removed will assure the quietest operation, as the gear 
teeth will mesh in the established wear pattern.) 

b. Remove drive and driven gears from pump body, 

c. Remove and discard pump body to case square- 
cut O-ring seal. 

2. Inspection 

a. Using tip of finger, inspect gear pocket and 
crescent for nicks, burrs, scoring or galling. 

b. Inspect drive gear for nicks, burrs, scoring, or 
galling. 

c. Inspect driven gear for nicks, burrs, scoring, or 
galling. 
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Fig. 7-214 Pump Cover Plate Bolts 



d. Place pump gears in pump body and check pump 
body face to gear face clearance. Clearance should be 
.0013” - .0035”. 

e. Check face of pump body for nicks, burrs, scor¬ 
ing, or galling. 

f. Check pump body face flatness. Overall flatness 
should be .000” to .002”. 


g. Inspect bushing for nicks, burrs, scoring, galling, 
out-of-round, or excessive wear. 

(NOTE: To check for out-of-round, install pump 
body on the converter hub and look for eccentricity 
between pump bushing and converter hub.) 


%" CHISEL 


PUMP FRONT 
SEAL 


Fig. 7-215 Removing Pump Front Seal 


Fig. 7-216 Installing Pump Front Seal 
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Fig. 7-217 Installing Pump to Case Seal 


h. Check for damaged pump cover plate bolt holes. 

i. Inspect front seal for damage. If replacement of 
front seal is necessary, use a standard 3/4” cold chisel 
and pry front seal pump body, Fig. 7-215. 

3. Assembly 

a. If necessary, install a new front seal, using Pump 
Oil Seal Installer, J-21359, to drive seal into place. Use a 
non-hardening sealer on outside of seal before installing 
into pump. Fig. 7-216. 

b. Install new pump to case square-cut O-ring seal, 
Fig. 7-217. 

c. Install driven gear into pump body with align¬ 
ment mark up. 

d. Install drive gear into pump body with drive 
tangs up, Fig. 7-218. 

(NOTE: Drive gear should always be installed with 
counterhore down.) 

4. Install 

a. Rotate transmission in holding fixture base so 
that cored oil passages are up. 

b. Install pump assembly over stator shaft and posi¬ 
tion to drive support housing, rotating pump as neces- 



Fig. 7-218 Installing Pump Drive Gear 



Fig. 7-219 Installing Sprocket Snap Ring 


sary to align holes in pump cover plate with pump 
attaching bolt holes. 

c. Install six retaining bolts (F), finger tight, Fig. 
7-214. 

d. Rotate transmission in holding fixture base so 
that pump cover plate is up. 

e. Tighten pump attaching bolts to 20 ft. lbs. 

30g. Install Sprockets, Link Assembly and 
Sprocket Cover 

1. Rotate transmission in holding fixture base so 
that cored oil passages are up. 

2. Position drive and driven sprockets on work¬ 
bench with shafts up, and drive sprocket closest to 
transmission. 

3. Install link assembly over drive and driven 
sprockets with colored guide link, which has etched 
numerals, down. 

4. Lift sprockets and link assembly and rotate 
assemblies 90° so that drive sprocket is up. 

5. Allowing driven sprocket to hang down freely, 



Fig. 7-220 Installing Parking Pawl 
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start turbine shaft into pump support housing until it 
will support weight of assembly. 

6. Start input shaft into driven support housing, 
and alternately push shafts inward until sprockets are 
installed. 

7. Rotate transmission in holding fixture base so 
that sprockets are up. 

8. Using a plastic mallet, gently tap sprockets to 
seat sprocket bearing assemblies into support housing. 

9. Install Snap Ring Pliers, J-4646, into sprocket 
bearing retainer snap rings, located under the drive and 
driven sprockets, and install snap rings into retaining 
grooves on support housings, Fig. 7-219. 

10. Install new sprocket cover to case gasket on 
transmission case. 

11. Position sprocket cover to transmission case and 
install 18 attaching bolts, tightening holts to 8 ft. lbs. 

(NOTE: One sprocket cover attaching bolt is 1/4 
inch longer. This bolt must be installed in the tapped 
hole directly over the cooler fittings on the transmission 
case.) 


30h. Detent Lever, Manual Shaft, Parking 
Linkage, Rear Servo, Front Servo, 

Check Balls, and Control Valve Spacer 

1. Inspect Detent Lever, Manual 
Shaft, and Parking Linkage 

a. Inspect parking actuator rod for cracks, or 
broken spring retainer lugs. 

b. Inspect actuator spring for damage. 

c. Inspect actuator for a free fit on actuator rod. 

d. Inspect parking pawl for cracks or wear. 

e. Inspect manual shaft for damaged threads. 

f. Inspect inside detent lever for cracks or a loose 

pin. 

g. Inspect parking pawl return spring for deformed 
coils or ends. 

h. Inspect parking bracket for cracks or wear. 

i. Inspect detent spring and roller assembly. 

2. Install Detent Lever, Manual Shaft 
and Parking Linkage 



a. Install parking pawl (tooth toward inside of 
case), pawl return spring and parking pawl shaft into 
case, Fig. 7-220. 

b. Install parking pawl shaft retaining pin into case 
hole. 

c. Install parking bracket into case, tightening 
attaching screws to 18 ft. lbs. 

d. Install a new manual shaft O-ring seal on manual 
shaft. 

e. Install the actuator rod plunger under the park¬ 
ing bracket and over the parking pawl and through hole 
in detent lever. Position detent lever in transmission 
case. 

f. Install the manual shaft assembly through the 
retaining lock nut on manual shaft, Fig. 7-221. 

g. Install manual shaft retaining pin into case, long 
smooth end first. 

h. Torque lock nut to 18 ft. lbs. 

3. Disassemble Rear Servo 

Assembly (Fig. 7-222) 

a. Remove rear accumulator piston from rear servo 
piston. 

b. Remove E-ring retaining rear servo piston to 
band apply pin. 

c. Remove rear servo piston and seal from band 
apply pin. 

d. Remove washer, spring and retainer. 

4, Inspect Rear Servo 

a. Check freeness of oil seal rings in accumulator 
piston grooves. 

(NOTE: See Fig. 7-222. Do not remove the teflon 
oil seal rings from the rear accumulator piston, unless 
the oil seal rings require replacement. 

If the teflon inner oil sea! ring, (small diameter) 
requires replacement, for service, use the aluminum oil 
seal ring. 

The rear accumulator piston, large diameter ring 
groove depth, is machined shallower to take the large 
teflon oil seal ring; if this requires replacement, use only 
the teflon oil seal ring.) 

b. Inspect fit of band apply pin in servo piston. 

c. Inspect band apply pin for scores or cracks. 

d. Inspect band apply pin for proper size as deter¬ 
mined by pin selection check (Note 29h). 

5, Assemble Rear Servo 

a. Install spring retainer, cup side first, servo pin 
spring and washer on servo pin. 

b. Install servo piston on pin and secure with E-ring 
retainer. 

c. If removed, install oil seal ring on servo piston. 

d. If removed, install inner and outer oil rings on 
accumulator piston. 

e. Install accumulator piston into bore of servo pis¬ 
ton. 

6. Install Rear Servo 

(NOTE: If the transmission is in the vehicle, a sheet 
metal bracket will be required to hold the rear servo 
assembly, front servo assembly, check balls, valve body 
to spacer plate gasket and valve body spacer plate, until 
the control valve assembly is installed. See Fig. 7-229.) 


Fig. 7-221 Installing Manual Shaft 
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Fig. 7-222 Rear Servo and Accumulator - 
Exploded View 


a. Lubricate inner and outer rear servo bores in 
transmission case with transmission fluid and install rear 
accumulator spring in servo inner bore. 

(NOTE: Before installing rear servo assembly, make 
certain that rear band apply lug is aligned with servo pin 
bore in transmission case. Otherwise servo pin will not 
apply band.) 

b. Position rear servo assembly in transmission case 
bore. 

c. Press down on rear servo assembly, making cer¬ 
tain oil seal ring is properly seated in case bore. 

7. Inspect Front Servo 

(NOTE: See Fig. 7-222. Do not remove the teflon 
oil seal ring from the front accumulator piston unless the 
oil seal ring requires replacement. For service, the oil seal 
ring will be cast iron.) 

CAUTION: The front accumulator put on for 
1971 and 1972 is not interchangeable with the 
pre-1971 piston . 

a. inspect servo pin for damage. 

b. Inspect piston oil ring for damage. 

c. Inspect piston for cracks or porosity. 

d. Check fit of servo pin in piston and case. 

8. Install Front Servo Assembly 

a. Reassemble parts of front servo. Fig. 7-223, mak¬ 


ing sure tapered end of servo pin is pointed through 
the spring and spring retainer, and install in bore in case. 
Make sure the retainer ring is installed in the servo pin 
groove. 

(NOTE: The teflon ring allows the front servo 
piston to slide very freely in the case. The free fit of the 
ring in the bore is a normal characteristic and does not 
indicate leakage during operation. The teflon ring should 
only be replaced if it shows damage or if evidence of 
leakage during operation exists.) 

9. Install Check Balls and Control Valve Spacer 

a. Install seven check balls in cored passages, Fig. 
7-224. 

(NOTE: If transmission is in vehicle, place check 
balls into ball seat pockets on spacer plate.) 

b. Install valve body spacer to case gasket on trans¬ 
mission case. 

c. Install valve body spacer on transmission. 

(NOTE: Valve body spacer to case gasket should 
extend approximately 1/8 inch beyond the spacer plate, 
over the void case channel, Fig. 7-225. If service gaskets 
are being installed, the valve body spacer to case gasket 
has an extension which will cover the void case channel.) 
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Fig. 7-223 Front Servo - Exploded View 


d. Install valve body to spacer gasket. 

e. Install guide pins. 

30i. Control Valve Assembly (Fig. 7-226) 

1. Disassembly 

When disassembling control valve, make certain that 
springs are accurately identified so that they can be 
properly reassembled. 

a. Position control valve assembly with cored face 
down. 

b. Remove two screws securing detent solenoid to 



Fig. 7-224 Location of Check Balls 


control valve body and remove detent solenoid and 
gasket. 

c. Position control valve assembly with cored face 
up and accumulator pocket on bottom. 

d. Remove manual valve from upper bore. 

e. Install Control Valve Accumulator Piston In¬ 
staller, J-21885, on accumulator piston, compress piston 
and remove E-ring retainer, Fig. 7-227. 

f. Remove Installer, J-21885, and remove accumu¬ 
lator piston and spring. 

g. Using pin punch, remove retaining pin from 
lower left bore, pressing on pin from outer side of valve 



Fig. 7-225 Valve Body Spacer to Case Gasket 
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body. Remove 2-3 modulator bushing, 2-3 shift valve 
spring, 2-3 modulator valve, 3-2 intermediate spring and 
2-3 shift valve from lower left bore. 

(NOTE: 2-3 modulator valve will be inside of 2-3 
modulator bushing.) 

h. Using pin punch, remove retaining pin from 
lower center left bore, pressing on pin from outer side of 
valve body. Remove 1-2 modulator bushing, 1-2 regu¬ 
lator valve and spring, 1-2 detent valve and 1-2 shift 
valve from lower left center bore. 

(NOTE: 1-2 regulator valve and spring and 1-2 
detent valve may be inside of 1-2 modulator bushing.) 


i. Using pin punch, remove retainer pin from upper 
left center bore by pressing on outer side of valve body. 


WARNING: HOLD HAND OVER BORE WHEN 
REMOVING RETAINER PIN AS DETENT 
REGULATOR VALVE SPRING MAY FORCE 
OTHER COMPONENTS OUT OF BORE. 


j. Remove bore plug, detent valve, detent regulator 
valve, spacer and detent regulator valve spring from 
upper left center bore. 

k. Remove retaining pin from bottom bore on left 
side by prying out with a pair of long nose pliers. 



1. MANUAL VALVE 

2. DETENT SOLENOID 

3. GASKET 

4. FRT. ACC. SPRING 

5. OIL RING 

6. ACC. PISTON 

7. E-RING 

8. 3-2 VALVE PIN 

9. 3-2 PIN VALVE SPRING 

10. 3-2 VALVE 

11. 3-2 BORE PLUG 

12. RETAINER PIN 

13. 2-3 VALVE 

14. 3-2 INTERMEDIATE SPRING 

15. 2-3 MODULATOR VALVE 

16. 2-3 MODULATOR BUSHING 

17. 2-3 VALVE SPRING 


mi MM 118 

16 17 * 


Fig. 7-226 Control Valve - Exploded View 
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WARNING: HOLD HAND OVER BORE WHEN 
REMOVING RETAINER PIN AS 3-2 VALVE 
SPRING MAY FORCE BORE PLUG OUT. 


l. Remove bore plug, 3-2 valve, spring and spacer 
from bottom left bore. 

m. Remove retaining pin from top bore by prying 
out with long nose pliers from outer side of valve body. 


WARNING: HOLD HAND OVER BORE WHEN 
REMOVING RETAINER PIN AS ACCUMU¬ 
LATOR SPRINGS MAY FORCE OTHER 
COMPONENTS OUT OF BORE. 


n. Remove bore plug, 1-2 accumulator valve 
bushing, 1-2 accumulator valve and secondary spring, 1-2 
accumulator primary valve and spring. 

2. Inspection 

(NOTE: See Fig. 7-223. Do not remove the teflon 
oil seal ring from the front servo piston unless the oil 
seal ring requires replacement. For service, the oil seal 
ring will be aluminum.) 

CA UTION: The spring retainer , servo pin , 
retainer ring and servo piston are identical for 
1971 and 1972. These individual parts are not 
interchangeable with the pre-1971 parts . 

a. Wash control valve body, valves, and other parts 
in clean solvent. 

CAUTION: Do not allow valves to bump to¬ 
gether , as this might cause nicks and burrs. 

b. Inspect all valves and bushings carefully to make 
sure that they are free from dirt and are not damaged in 
any respect. If burrs are present, they should be removed 
with a fine stone or fine grade of crocus cloth and light 
oil. Be careful not to round off shoulders of valves. 

c. All valves and bushings should be tested in their 
individual bores to make certain that free movement can 
be obtained. All valves should fall freely of their own 
weight with a slight tapping action on the body. In 
checking be careful to prevent valve damage in any way. 



J-21885 


E-RING 


Fig. 7-227 Removing Front Accumulator 


d. The manual valve is the only valve that can be 
serviced separately. If other valves are defective or 
damaged beyond repair, a new control valve assembly 
should be installed. 

e. Inspect body for cracks or scored bores. 

f. Check all springs for distortion or collapsed coils. 

g. Inspect piston and oil ring for damage. 

3. Assembly (Fig. 7-226) 

a. Position control valve body with cored faced up 
and accumulator pocket on bottom. 

b. Install the 1-2 primary accumulator spring into 
the 1-2 primary accumulator valve and install both, 
spring first, into top bore, using a retainer pin to tem¬ 
porarily hold valves and spring in their operating posi¬ 
tion. 

c. Install the 1-2 accumulator valve, wide land first, 
into the 1 -2 accumulator bushing. 

d. Install the 1-2 accumulator valve bushing into 
the top bore, aligning the square port on the end of the 
bushing with hole for retaining pin. 

e. Install the 1-2 secondary accumulator spring and 
the 1-2 bore plug into bushing. 

f. Compress 1-2 accumulator valve train, install 
grooved retaining pin, grooved end entering hole last 
from outer side of valve body, pressing pin flush with 
valve body. Remove the temporary retaining pin. 

g. Insert spacer inside of 3-2 valve spring and install 
spring and spacer in bottom left bore. 

h. Install 3-2 valve in bottom left bore. 

i. Compressing 3-2 valve spring, install bore plug, 
hole end out, and secure with grooved retaining pin from 
cored side of valve body. 

j. Insert spacer inside of detent regulator valve 
spring and install spring and spacer into upper left center 
bore, making certain spring seats in bottom of bore. 

k. Compress detent regulator valve spring and hold 
with a small screwdriver placed between end of spring 
and wall on cored side of valve body. 

l. Install detent regulator valve, stem end out, and 
detent valve, small land first, into upper left center bore. 

m. Insert bore plug, hole out, into upper left center 



Fig. 7-228 Installing Control Valve Assembly 
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Fig. 7-229 Installing Control Valve Assembly (In Car) 


bore and, pressing inward on bore plug, remove screw¬ 
driver and install remaining pin from cored side of valve 
body. 


n. Install 1-2 shift valve, longer stem end first, in 
lower left center bore, making certain valve seats in 
bottom of bore. 

o. Install 1-2 regulator valve and spring and 1-2 
detent valve into 1-2 modulator bushing. Install assem¬ 
bly into lower left center bore of control valve body, 
open end of bushing first. 

p. Compress bushing against spring and secure with 
retaining pin from cored side of control valve body. 

q. Install 3-2 intermediate spring in open end of 2-3 
shift valve, and install valve and spring, valve first, into 
lower left bore. Make certain valve seats in bottom of 
bore. 

r. Install 2-3 modulator valve, hole end first, into 
2-3 modulator bushing and install both parts in lower 
left bore. 

s. Install 2-3 shift valve spring into hole in 2-3 
modulator valve, and compressing spring, secure with 
retaining pin from cored side of control valve. 

t. Position front accumulator spring and piston 
into valve body and install Control Valve Accumulator 
Piston Installer, J-21885, on piston. Compress spring and 
piston, aligning spring and piston with bore, Fig. 7-227. 
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Fig. 7-230 Control Valve Bolts 
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CAUTION: Make certain that piston pin is cor¬ 
rectly aligned with hole in piston and that oil seal 

ring does not catch on Up of bore when installing 

piston. 

u. Secure piston and spring with E-ring retainer and 
remove Installer, J-21885. 

v. Install manual valve into top bore* 

w. Placing control valve assembly on cored surface, 
position detent solenoid gasket and detent solenoid on 
val ve body. 

x. Install detent solenoid attaching screws, 

y. Install governor drive pipe into control valve 
body in bore by rear servo cover, 

4. Install Control Valve Assembly 

a. Using two guide pins, Fig, 7-228, install control 
valve assembly and governor pipe on transmission. Make 
certain gaskets and spacer do not become mispositioned. 

(NOTE: Check manual valve to make sure it is 
indexed properly with pin on detent lever and governor 
pipe to make certain it is properly seated in case hole.) 

b. Remove guide pins and install control valve as¬ 
sembly attaching screws, eliminating detent roller and 
spring assembly attaching screw. Torque bolts to 8 foot¬ 
pounds, Fig. 7-230, 

c. Install detent roller and spring assembly and at¬ 
taching screw. Tighten screw to 8 foot-pounds. 

d. Install detent terminal and lead wire to case con¬ 
nector, 

e. Install governor feed pipe in transmission case 
and control valve body. 

(NOTE: Make certain that governor feed pipe is 
seated in bores in case and valve body.) 

30j. Pressure Regulator Valve, Intake Pipe and 
Filter Assembly, Bottom Pan, Modulator 
Valve and Modulator 

I, Ins tal 1 Pre ssu r e Re gu la to r V al ve 


a. Install spring retainer on pressure regulator 
spring. Also install spacers if previously removed, Fig. 
7-231. 

b. Install pressure regulator valve on spring, stem 
end first. 

c. Install boost valve into bushing, stem end out, 
and stack parts so that pressure regulator spring is 
against valve bushing. 

d. Install complete assembly, pressure regulator 
valve first, into pressure regulator valve bore, being care¬ 
ful not to drop parts during installation. 

e. Using a screwdriver or steel rod, compress regu¬ 
lator boost valve bushing against pressure regulator 
spring until it is beyond snap ring groove, and install 
snap ring using Snap Ring Pliers, J-5403 (#21), Fig. 
7-232. 

(NOTE: To facilitate installation of snap ring, 
encircle it around screwdriver or steel rod, compress 
tangs with snap ring pliers, and slide snap ring into ring 
groove in valve bore.) 

2. Install Intake Pipe and Filter Assembly and Bottom 

Pan 

a. Install new intake pipe O-ring into pipe bore in 
transmission case and install intake pipe and Filter as¬ 
sembly . 

b. Install new bottom pan gasket on transmission 
case and install bottom pan, 

c. Install 1 3 bottom pari attaching screws. Tighten 
screws to i 2 foot-pounds. 

3. Inspect Vacuum Modulator and Valve 

a. Inspect vacuum modulator for any signs of 
bending or distortion. 

b. Inspect O-ring seat for damage. 

c. Inspect modulator valve for nicks or damage. 

d. Check free ness of valve operation in case bore. 

e. Check modulator for damaged bellows. Modula¬ 
tor plunger is under approximately 16 pounds pressure. 
If bellows is damaged, plunger will have very little pres¬ 
sure. Use procedure outlined in Note 3w, 

4. Install Modulator Valve and Vacuum Modulator 

a. Install modulator valve into case with stem end 
out. 


PRESSURE REGULATOR VALVE 
PRESSURE REGULATOR SPACER 
SPRING RETAINER WASHER^ 

PRESSURE REGULATOR SPRING 
PRESSURE BOOST VALVE 
PRESSURE BOOST BUSHING 
SNAP RING 





Fig. 7-231 Pressure Regulator Valve - Exploded View 


Fig. 7-232 Installing Pressure Regulator Valve 
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b. Install new O-ring on vacuum modulator. 

c. Install vacuum modulator into case with vacuum 
hose pipe facing case connector. 

d. Install modulator retainer with curved side of 
tangs inboard and install attaching screw. Tighten screw 
to 18 foot-pounds. 

30k. Governor Assembly 

(NOTE: All components of the governor assembly, 
with the exception of the driven gear, are a select fit and 
each assembly is factory calibrated. The governor, in¬ 
cluding the driven gear, is serviced as a complete 
assembly. However, the driven gear can also be serviced 
separately.) 

1. Governor Inspection 

a. Wash in cleaning solvent, and blow out all pas¬ 
sages. 

b. Inspect governor sleeve for nicks, burrs, scoring 
or galling. 

c. Check governor sleeve for free operation in bore 
of transmission case. 

d. Check governor valve for free operation in bore 
of governor sleeve. 

e. Inspect governor driven gear for nicks, burrs, or 
damage. 

f. Check governor driven gear for looseness in 
governor sleeve. 

g. Inspect speedometer drive gear for nicks, burrs, 
or damage. 

h. Check speedometer drive gear for looseness on 
governor sleeve. 

i. Inspect governor springs for distortion or 
damage. 

j. Check governor weights for free operation in 
their retainers. 

k. Check valve opening at entry and exhaust (.020” 
minimum). 

2. Governor Driven Gear Replacement 

To facilitate governor repair in the field, governor 
driven gear and replacement pins are available for service 



Fig. 7-233 Installing Governor Gear in Sleeve 


use. The service package contains a nylon driven gear, 
two governor weight retaining pins and one governor 
gear retainer split pin. Replacement of gear must be per¬ 
formed with care in the following manner: 

a. Place governor sleeve on a block of wood and 
drive retaining pin out, using a small punch or 1/8” drill 
rod. 

b. Remove governor driven gear as follows: 

(1) Insert governor driven gear in a vice. 

(2) Firmly grip governor sleeve with hands and 
twisting and pulling at the same time, pull governor 
sleeve away from the governor driven gear. 

(3) Discard governor driven gear. 

c. Remove governor valve and wash all parts in 
cleaning solvent and blow off parts. 

d. Install governor valve, end with holes last, into 
governor sleeve. 

e. Support governor on 7/64” plates, installed in 
exhaust slots of sleeve, position new gear in sleeve and 
with a 7/16” socket, press gear into sleeve until seated. 
See Fig. 7-233. 

f. Place governor sleeve on a block of wood and 
with a 1/8” drill, drill half way through each side of 
gear; drill through existing hole. See Fig. 7-234. 

g. Install split retaining pin, making sure each end is 
slightly below top of hole. 

CAUTION: Extreme care must be taken to pre¬ 
vent damaging the parts. 

h. Stake both ends of pin hole, two places. 

i. Thoroughly wash governor assembly in cleaning 
solvent and blow out all passages. 

3. Install Governor 

a. Rotate transmission in Holding Fixture Base so 
that governor bore is up. 

b. install new square cut O-ring seal on governor 
assembly and install assembly into transmission case, 
Fig. 7-235. 

c. Position retaining clip on top of governor as¬ 
sembly. 

4. Inspect Speedometer Driven Gear Assembly 



Fig. 7-234 Drilling into Side of Gear 
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Fig. 7-235 Installing Governor Assembly 


a. Inspect gear for damaged teeth or shaft. 

b. Inspect sleeve for scores, damaged threads or 
cracks. 

5. Install Speedometer Driven Gear and Speed Control 
Spark Switch Assembly 

a. Install new O-ring seal on speedometer driven 
gear assembly. 

b. Lubricate housing lip seal with a thin coat of 
lithium (slip yoke) grease, 

c. Install speedometer housing and seal assembly 
and white nylon driven gear into transmission case, Fig. 
7-236. 

d. Position retaining clip to transmission and driven 
gear assembly and secure with one attaching bolt, 
tightening bolt to 6 ft. lbs. 

e. Attach speed control spark switch to speedom¬ 
eter driven gear housing by screwing together. 

f. Attach speed control spark switch wire to unit. 



Fig. 7-236 Installing Speedometer Driven Gear 


301. Converter 

1. Inspect Torque Converter 

a. Check converter for leaks as described in Note 
14. 

b. Check converter hub surfaces for signs of scoring 
or wear. 

2. Install Torque Converter 

a. Position transmission jack with adapter plate to 
transmission and install transmission on jack using brace 
and safety chain. 

b. Carefully position converter on turbine shaft, 
making certain converter is properly aligned. Long 
screws or eyebolts can be threaded into the weld nuts on 
the converter and used as handles. 

c. Rotate converter until the shafts are piloted and 
the converter lugs are indexed in the pump gear. 

d. If difficulty is experienced in alignment, tap on 

outer diameter of converter with plastic-headed hammer, 
while turning converter. 

e. Install Converter Holding Clamp, J-21366, on 
transmission case. 

f. Remove Transmission Holding Fixture, J-22240, 
from transmission. 
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TORQUE CHART 


Material 

Number 

Application 

Thread 

Size 

Foot 

Pounds 

280M 

Transmission to Engine Bolts . 

3/8-16 

25 

300M 

Torque Converter to Flywheel. 

3/8-16 

30 

1010 

Flywheel 1 lousing Cover. 

5/16-18 

5 

300M 

Final Drive to Transmission. 

3/8-16 

25 

280M 

Solenoid to Case Screw . 

1/4-20 

i° 

Special 

Line Pressure Plug. 

1/8 Pipe 

13 

260M 

Vacuum Modulator Retainer ... 

5/16-18 

18 

260M 

Valve Body to Case . 

1/4-20 

8 

300M 

Center Support to Case . 

3/8-16 

23 

286M 

Manual Shaft to Inside Lever. 

3/8-24 

18 

280M 

Pump Body to Cover Plate . 

5/16-18 

20 1 

280M 

Parking Brake Bracket to Case . . ... 

5/16-18 

18 

1010-1020 

Oil Pan to Case. 

5/16-18 

12 

280M 

Sprocket Housing . 

1 /4-20 

8 

260M 

Support Housing to Cover Plate. 

5/16-18 

20 

260M 

Speedometer Driven Gear Retainer . 

5/16-18 

18 
























TRANSMISSION—ELDORADO 


7-157 


SPECIAL TOOLS 



Fig, 7-137 Special Tools 


Key 

Tool No. 

Name 

Key 

Tool No. 

Name 

A 

B 

C 

J-22825 

J-22240 
J-21370-8 

Engine Support Fixture 

Transmission Holding Fixture 

Band Apply Adapter Plate 

D 

E 

F 

J4646 

J-22241 

J-21370-7 

Snap Ring Pliers 

Front Unit End Play Checking Tool 
Band Apply Adapter Pin 

(NOTE: The above Special Tools are required in addition to most tools shown in Fig. 7-125 to properly 
overhaul the Turbo Hydra-matic transmission used on the Eldorado.) 
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FUEL SYSTEM 

GENERAL DESCRIPTION 


The fuel tank on ail 1972 Cadillac cars is mounted 
at the rear of the car under the trunk compartment with 
two support straps. 

The fuel tank capacity is approximately 27-1/2 U.S. 
gallons (23 Imperial gallons) on all models. 

All Cadillac vehicles are equipped with a system to 
prevent evaporation of fuel from the tank. Complete 
information on this system is found in Section 6, Page 
6 - , 

The gasoline filler cap is located behind the rear li¬ 
cense mounting plate, which is the filler door. The 
hinged plate swings out from the top. The filler pipe is 
an integral part of the fuel tank on all cars except the 
698 series. 

The filler cap is a pressure-vacuum (PV) type on all 


models. For a complete description of the fuel tank vent 
system, refer to the Emission Control Systems, Section 

6, Page 6-84. 

The tank unit for the gasoline gage is mounted near 
the top center of the fuel tank. It contains the float unit, 
which is connected to the gage unit on the instrument 
panel by one wire, with another wire to ground. The fuel 
outlet line is integral with the tank float unit assembly. 
It has a special plastic filter (water separator) on the 
inlet end. The filter has a self-cleaning action, provided 
by the sloshing action of the gasoline. 

The fuel outlet line is attached to the gage assembly 
on the top center of the tank and extends along the 
inside of the right frame side rail and crosses in front of 
the front suspension cross member to the fuel pump, 
Fig. 8-1. 


SERVICE INFORMATION-FUEL SYSTEM 


The following caution applies to one or more proce¬ 
dures in this section as indicated at appropriate locations 
by the terminology “ Refer to CAUTION on Page 8-1”. 

CAUTION: When working on or around the fuel 
tank always have a C0 2 fire extinguisher near the 
work area. In addition , do not permit any smok¬ 
ing , open fire or work of a nature that could pro¬ 
duce a spark in the area. 


1. Storage Precautions 

Whenever a car is to be put in storage for 30 days or 
longer, all gasoline should be removed from the fuel 
tank. Disconnect all fuel lines, blow out and re¬ 
connect. Remove carburetor, clean thoroughly and 
store in plastic bag. Remove fuel pump, clean and store 
with carburetor. Remove filter assembly and discard. 
Tape all openings closed. This must be done to assure 
freedom from gum deposits that would occur due to 
evaporation of the fuel. 

2. Fuel Tank 

(Refer to CA UTION on Page 8-1.) 

a. Removal 

1. Disconnect battery, Open fuel tank filler door 
and disconnect sending unit (tan) feed wire. 

2. Drain fuel from tank by syphoning and pumping 
gasoline out through fuel line using a gas hand truck 
pump or 12 volt electric pump. 

3. Raise car. 

4. Remove screw securing ground wire to cross 
member. 

5. Disconnect fuel line and evaporative loss control 
system lines at front of tank. If car is equipped with air 


conditioning, remove vapor return line. Plug all discon¬ 
nected lines. 

6. Support tank with jack and wood block and re¬ 
move one screw, each side, securing fuel tank support 
straps to body at front of tank. 

7. Lower jack with fuel tank and remove tank. 

b. Installation 

1. Position tank to underbody; position fuel tank 
support straps under tank and loosely install screws se¬ 
curing straps to body. 

2. Secure ground wire to rear cross member. 

3. Tighten tank strap screws until bottomed. 
Torque to 25 ft. lbs. 

4. Connect fuel lines and evaporative loss control 
system lines. If car is equipped with air conditioning, 
connect vapor return line. 

5. Lower car. 

6. With fuel filler door open, connect sending unit 
(tan) feed wire. 

7. Replace drained fuel in tank. 


3. Fuel Line and Tank Cleaning 

(Refer to CAUTION on Page 8-1.) 

Occasionally it may be necessary to clean out fuel 
line and tank to remove foreign particles from system. 
Frequent replacement of fuel filters and excessive de¬ 
posits of dirt in the fuel inlet strainer are indications that 
this may be necessary. 

a. Fuel Line 

To clean out fuel line, disconnect line at fuel pump 
and at fuel tank, blow compressed air through the line in 
direction opposite to fuel flow, and reconnect line. 
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b. Fuel Tank 

For cleaning fuel tank, tank must be removed from 
car and flushed out to remove all foreign materials. Fuel 
strainer also should be inspected and replaced if neces¬ 
sary. 

(NOTE: If trouble is due to contaminated fuel or 
foreign material that has been put into the tank, it can 
usually be cleaned. If tank is rusted internally, it should 
be replaced.) 

1. Disconnect battery and ignition coil primary 
wire (plus wire on ignition coil). 

2. Drain fuel tank by syphoning and pumping gas¬ 
oline out through fuel line using a gas hand truck pump 
or 12 volt electric pump. 

3. Remove fuel tank as described in Note 2a. 

4. Locate tank away from heat, flame, or other 
source of ignition. Remove fuel gage unit from tank and 
inspect condition of filter. If filter is contaminated, a 
new filter should be installed upon reassembly, 

5. Complete draining of tank by rocking it and al¬ 
lowing fuel to run out one of the front corner vent 
pipes. 

6. Purge fuel tank with steam or running hot water 
for at least five minutes. Pour water out of tank unit 
hole (rock tank to assure complete removal of water). 

CAUTION: This procedure will not remove fuel 
vapor: Do not attempt any repair on tank or filler 
neck where heat or flame is required . 

7. Disconnect inlet fuel line at pump and use air 
pressure to clean fuel line and vapor return line (if 
equipped). Apply air pressure through line in the direc¬ 
tion opposite to normal fuel flow. 

8. Use low air pressure to clean pipes on tank unit. 

9. Install new filter on fuel gage unit, if required. 
Install fuel gage unit with new gasket into tank and in¬ 
stall tank as described in Note 2b. Connect tank unit 
wires and all fuel lines. 

10. Disconnect fuel line at carburetor, connect a 
hose to fuel line and insert other end of hose into a one 
gallon fuel can. 


11. Connect battery cable. Make sure ignition coil 
primary wire is disconnected. 

12. Put six gallons of clean fuel in tank and operate 
starter to pump two quarts of fuel into fuel can. This 
will purge fuel pump. 

13. Remove hose and connect fuel line to carbu¬ 
retor. 

14. Connect coil primary wire. 

4. Fuel Line 

(Refer to CA UTION on Page 8-1.) 

a. Removal 

1. Raise car. 

2. Remove clamps securing flexible fuel line to fuel 
tank outlet and to fuel pump and disconnect lines at 
these points. 

3. Tie a piece of cord to the flexible fuel lines for 
installation purposes. (Cord will be left with car after 
lines are removed.) 

4. Plug hoses to prevent fuel loss. 

5. Remove clips securing fuel line to right frame 
side rail. 

6. Carefully remove fuel lines from car, leaving cord 
in place on car. 

7. Remove clamps securing flexible fuel line to fuel 
pipe and separate. 

b. Installation 

1. Connect flexible fuel line to steel fuel pipe and 
secure with clamps. Hoses should overlap steel line one 
inch. 

2. Position fuel pipe to surface of right frame side 
rail and secure with clips. 

3. Tie cords left in car to ends of flexible lines and 
carefully pull fuel lines to tank and engine. 

4. Remove cords. 

5. Unplug lines. 

6. Connect flexible lines at tank and engine and 
secure with clamps. 

7. Lower car. 


EXHAUST SYSTEM 
GENERAL INFORMATION 


(NOTE: Service information pertaining only to 
those features that are exclusive to the Eldorado exhaust 
system is included at the end of this section, beginning 
on page 8-6.) 

a. Exhaust System Design 

The exhaust system on all Cadillac cars, except the 
Eldorado incorporates (in order from front to rear), a 
crossover Y-exhaust pipe, an intermediate pipe, a muf¬ 
fler and a muffler-to-resonator pipe with integral reso¬ 
nator, Fig. 8-2. On the Sixty Special Brougham, Fleet- 
wood Seventy-Five, and Commercial Chassis, a longer 
intermediate pipe is used because of the additional 
length of these vehicles. 

The components of the exhaust system are sup¬ 


ported by slide and blade-type hangers, clamps, and 
brackets, and are insulated at attaching points by rubber 
cushions. These supports are designed to keep the sys¬ 
tem in proper alignment to avoid contact with the frame 
and body, even when the system is hot and expanded. 
The system must not be bound up or restricted if the 
noise reduction benefits are to be fully realized. 

b. Exhaust System Service 

Whenever a change is noticed in the sound of the 
exhaust system, or when exhaust gas can be detected 
inside the vehicle, inspect the complete exhaust system 
for broken or damaged parts, deterioration, broken 
seams or loose connections which may cause leaks. In 
addition, inspection for these conditions should be per- 
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Fig. 8-2 Exhaust System - Except Eldorado 


formed every 4 months, never to exceed 6,000 
miles. 

CAUTION: If any mispositioning, incorrect as¬ 
sembly, or failure of components in the area of 
the brake system pipes, hoses, or cylinders is ob¬ 
served, be sure to check for any brake damage that 


may have resulted from such a condition and cor¬ 
rect as required. Make sure that exhaust system 
components have at least 3/4 inch clearance from 
the floor pan to avoid possible overheating of the 
floor pan and possible damage to the passenger 
compartment carpets. 


SERVICE INFORMATION-EXHAUST SYSTEM 


5. Exhaust Pipe (Except 693) 

CAUTION: Have a C0 2 fire extinguisher near 
work area when using heat. 

a. Removal 

1. Raise car. 

2. Remove two nuts securing pipes to each exhaust 
manifold. 

3. Remove clamp securing exhaust pipe to inter¬ 
mediate pipe. 

4. Allow exhaust pipe to drop and drive exhaust 
pipe forward out of intermediate pipe. Use heat as re¬ 
quired. 

b. Installation 

1. Insert exhaust pipe into intermediate pipe so 
that locating key bottoms in slot. 

2. Raise exhaust pipe and secure to manifolds. 
Align system and tighten nuts to 30 ft.-lbs. 

3. Secure exhaust pipe to intermediate pipe with 


clamp. Position clamp so that saddle of clamp is 1/8 inch 
in from edge of pipe and nuts point upward. Fig. 8-3. 
Leave nuts loose. 

4. Align system, as outlined in Note 9, and tighten 
clamp nuts to 50 ft. lbs. 

5. Lower car. 

6. Intermediate Pipe 

CAUTION: Have a C0 2 fire extinguisher near 
work area when using heat. 

a. Removal 

1. Raise car. 

2. Remove clamp securing muffler to intermediate 
pipe. 

3. Slide muffler off intermediate pipe. Use heat as 
required. 

4. Remove clamp securing intermediate pipe to ex¬ 
haust pipe. 
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Fig. 8-3 Intermediate Pipe at Exhaust Pipe 

b. Installation 

1. Slide intermediate pipe over exhaust pipe so that 
locating key bottoms in slot. 

2. Secure intermediate pipe to exhaust pipe with 
clamp. Position clamp with saddle of clamp 1/8 inch 
from end of pipe and leave nuts loose. 

3. Insert intermediate pipe into muffler 
approximately 1-1/2 inches. Position clamp with saddle 
of clamp 1/8 inch in from edge of pipe toward left side 
of car. Fig. 8-4. 

4. Align system, as described in Note 9, and tighten 
muffler clamp nuts to 35 foot-pounds and exhaust pipe 
clamp nuts to 50 foot-pounds. 

5. Lower car. 

7. Muffler (Except 693) 

CAUTION: Have a C0 2 fire extinguisher near 
work area when using heat . 

a. Removal 

1. Raise car. 

2. Loosen resonator hanger clamp and remove 
hanger blade. 

3. Remove two nuts securing clamp at front of 
muffler to exhaust pipe and remove clamp, Fig. 8-4. 

4. Remove two nuts securing rear clamp to muffler 
and remove clamp. Fig. 8-5. 

5. Slide rear portion of exhaust system back off 
intermediate pipe. Use heat as required. 

6. Drive muffler off muffler-to-resonator pipe. Use 
heat as required. 

b. Installation 

(NOTE: Exhaust pipes and resonator rearward of 
muffler should be replaced whenever a new muffler is 
installed.) 

1. Position muffler onto muffler-to-resonator pipe 
so that muffler outlet overlaps pipe approximately 1-1/2 
inches. 

2. Insert intermediate pipe into muffler inlet ap¬ 
proximately 1-1/2 inches. 



Fig. 8-4 Intermediate Pipe at Muffler 

3. Install muffler-to-resonator pipe hanger. Position 
hanger with saddle of clamp 1/8 inch in from edge of 
pipe, Fig. 8-5. 

4. Install clamp to front of muffler as shown in Fig, 
8-4. Do not tighten clamp. 

5. Align exhaust system as described in Note 9. 

6. Lower car. 


8. Resonator (Except 693) 

a. Removal 

1. Raise car. 

(NOTE: Support muffler to avoid damage to ex¬ 
haust system.) 

2. Remove two nuts securing clamp at rear of muf¬ 
fler and remove clamp. 

3. Remove rear exhaust hanger at resonator outlet. 

4. Separate resonator to muffler pipe from muffler. 



Fig. 8-5 Muffler Outlet Clamp and Hanger 
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Fig. 8-6 Resonator Outlet Pipe and Hanger 


5. Remove resonator and pipe by working pipe over 
rear axle. 

CA UTION: Do not use heat behind rear axle. 

b. Installation 

1. Install resonator and pipe over rear axle. 

2. Install pipe into muffler outlet, 

3. Loosely install exhaust hanger at resonator out¬ 
let, Fig. 8-6. 

4. Loosely install two nuts, clamp and hanger at 
rear of muffler, Fig. 8-5. 

5. Align exhaust system as described in Note 9, and 
tighten clamps. 

6. Remove support from muffler, and lower car. 

9. Exhaust System Alignment 
(Except 693) 

CAUTION: Have COi fire extinguisher near the 
work area. 

(NOTE: Exhaust system should be properly aligned 
to avoid contact with frame or floor pan. Blade-type 
exhaust system hangers are designed to minimize noise 
transfer through hangers. If system contacts frame or 
blade is bound up or restricted, vibration and noise can 
be transmitted into car.) 


Position clamps and blades so that hanger blades are 
horizontal and centered from side to side in the rubber 
slots of the support brackets. The support brackets 
should also be horizontal. A light coat of silicone lubri¬ 
cant should be applied in rubber slots of brackets. 

CAUTION: Do not use petroleum base products , 
such as grease, on the rubber parts. 

If it is necessary to reposition pipes, heat may be 
used in front of rear axle. Allow pipes to cool before 
touching them. Do not use acetylene torch behind rear 
axle. 

1. Raise car. 

2. Loosen clamps located at front of intermediate 
pipe, muffler ends, and resonator outlet. 

3. Make certain system is horizontal and has ade¬ 
quate clearances. 

4. Position intermediate pipe to exhaust pipe so 
there is approximately 1/8 inch between saddle of clamp 
and edge of intermediate pipe, Fig. 8-2. Tighten clamp 
to 50 foot-pounds. 

5. Position clamp between intermediate pipe and 
muffler so there is approximately 1/8 inch between edge 
of muffler inlet pipe and saddle of clamp, Fig. 8-4. 
Tighten clamp just enough to prevent separation. Then 
check alignment of remainder of exhaust system. 

6. Position clamp between muffler outlet pipe and 
muftler-to-resonator pipe so there is approximately 1/8 
inch between edge of muffler outlet pipe and saddle of 
clamp, Fig. 8-5. There should be approximately 1-1/2 
inch overlap of outlet pipe with muffler-to-resonator as¬ 
sembly. 

7. Align resonator assembly to muffler so there is a 
minimum of one inch between outlet pipe and rear 
frame cross member, when measured perpendicular to 
the angle of pipe at outlet, Fig. 8-6. 

8. Check entire system again to see that there is 
adequate clearance with frame and body members - at 
least one inch (except 1 / 2" at frame rear cross member.) 
Make sure that exhaust system components have at least 
3/4 inch clearance from the floor pan to avoid possible 
overheating of the floor pan and possible damage to the 
passenger compartment carpets. The weight of the ex¬ 
haust system should be evenly distributed on all brackets 
and hangers as indicated by an equal deflection at each 


TORQUE SPECIFICATIONS (Except 693) 


Material 

Number 

Application 

Thread Size 

Foot-Pounds 

286-M 

Exhaust Pipe to Manifold Nuts. 

3/8-24 

30 

300-M 

Exhaust Manifold Stud Bolts . 

3/8-24 

35 

1 286-M 

Muffler and Resonator Clamp Nuts . . . 

3/8-16 

35 

286-M 

intermediate Pipe to Exhaust Pipe 




Clamp Nuts . 

7/16-24 

50 

6010-M 

Resonator Outlet Pipe Hanger Screw . . 

20-9 

10 

(NOTE: Refer to back of Manual, Page 16-1, for bolt and nut markings and steel classifications.) 
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hanger rubber* If the load is not properly balanced, repo¬ 
sition the pipes at the joints to relieve concentrated 
loads on any hangers. 

9. After adjusting hangers or repositioning pipes, re¬ 


check the entire system for adequate clearance to frame 
members and floor pan and tighten all clamps according 
to torques specified in the chart on Page 8-6. 

10. Lower car. 


GENERAL DESCRIPTION—ELDORADO EXHAUST SYSTEM 


(NOTE: The following information pertains only to 
those features that are exclusive to the Eldorado exhaust 
system.) 

The exhaust system on the 693 body style, Fig. 8-7, 
consists of two exhaust pipes, an exhaust “Y” pipe, a 
muffler, and a resonator assembly. The system is sup¬ 
ported to the frame by blade-type hangers, one at the 
muffler outlet and one on the resonator outlet. The for¬ 
ward portion of the system is supported by its connec¬ 
tion to the exhaust manifolds. 


CAUTION: If any mispositioning t incorrect as¬ 
sembly, or failure of components in the area of the 
brake system pipes, hoses, or cylinders is observed, 
be sure to check for any brake damage that may 
have resulted from such a condition and correct as 
required . Components that could damage the 
brake system due to mispositioning, incorrect as¬ 
sembly or failure include the exhaust system, 
shock absorber , springs, suspension control arms , 
stabilizer bar, power steering pump hoses and 
transmission cooler pipes. 


SERVICE INFORMATION—ELDORADO EXHAUST SYSTEM 


10. Exhaust Pipe—Right or Left 
(693 Only) 

CAUTION: Have a C0 2 fire extinguisher near 
work area when using heat. 

a Removal 

L Raise car. 

2, Remove clamp securing exhaust pipe to "Y 77 
pipe at side to be removed, Fig. 8-8. 


3. Remove two nuts securing exhaust pipe to mani¬ 
fold and disengage pipe from manifold. 

4. Twist and rock exhaust pipe to disengage it from 
“Y” pipe. 

b. Installation 

1. Insert rear portion of exhaust pipe into forward 
portion of “Y” pipe. 

2. Position exhaust pipe to exhaust manifold and 
loosely install two nuts to manifold studs 



Fig. 8-7 Eldorado Exhaust System 
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3. Reposition rear of exhaust pipe so that pipes 
overlap about 1-1/2 inches. Loosely install clamp with 
saddle of clamp outboard of system and with 1/8 inch 
between saddle of clamp and edge of pipe, Fig. 8-8. 

4. Align exhaust system as described in Note 14, 
and tighten manifold nuts to 30 foot-pounds. 

5. Lower car. 

11. Exhaust “Y” Pipe (693 Only) 

CA UTION: Have a C0 2 fire extinguisher near the 
work area when using heat. 

a. Removal 

1. Raise car. 

2. Remove one exhaust pipe from one side as de¬ 
scribed in Note 10a. 

3. Remove clamp securing “Y*' pipe to exhaust 
pipe at opposite side. 

4. Remove clamp securing “Y” pipe to muffler in¬ 
let and drive muffler off of “Y” pipe, Fig. 8-9. Use heat 
as required. 

5. Remove “Y” pipe from exhaust pipe by twisting 
and rocking motions. 

b. Installation 

1. Slide “Y” pipe into muffler about 1-1/2 inches, 
Fig. 8-9. 

2. Position “Y” pipe to exhaust pipe remaining in 
car. 

3. Install opposite side exhaust pipe as described in 
Steps 1 through 3 of Note 10b. 

4. Position all clamps 1/8 inch in from edge of over- 


Fig. 8-9 Intermediate Pipe at Muffler 

lapping pipe, snug but not tight. 

5. Align system as described in Note 14. 

6. Lower car. 

12. Muffler (693 Only) 

CAUTION: Have a C0 2 fire extinguisher near 
the work area when using heat . 

a. Removal 

1. Raise car. 

2. Remove two nuts securing clamp at front of 
muffler to exhaust “Y' 1 pipe and remove clamp, Fig. 8-9. 

3. Remove two nuts from clamp at rear of muffler 
and remove clamp. Disengage hanger, Fig. 8-10. 

4. Drive muffler off of exhaust “Y” pipe. Use heat 
as required. 

5. Drive muffler off inuffler-to-resonator pipe. Use 
heat as required. 

b. Installation 

(NOTE: Resonator and pipes rearward of muffler 
should be replaced whenever a new muffler is installed.) 
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Fig. 8-8 Exhaust Pipe at "Y" Pipe 


Fig. 8-10 Muffler Outlet Clamp and Hanger 
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1. Position muffler onto muffler-to-resonator pipe 
so that muffler outlet overlaps pipe approximately 1-1/2 
inches. 

2. Insert exhaust “Y” pipe into muffler inlet ap¬ 
proximately 1-1/2 inches. 

3. Install muffler-to-resonator pipe clamp. Position 
clamp with saddle of clamp 1/2 inch in from edge of 
pipe and toward left side of car. Fig. 8-10. Do not 
tighten nuts. 

4. Engage muffler-to-resonator pipe hanger blade 
with slot in hanger so that blade sticks out from hanger 
3/4 inch. Fig. 8-10. 

5. Install muffler to exhaust “Y” pipe clamp. Posi¬ 
tion clamp with saddle of clamp 1/8 inch in from edge 
of pipe and toward left side of car, Fig. 8-9. 

6. Align exhaust system as described in Note 14. 

7. Lower car. 

13. Resonator Assembly (693 Only) 

CA VTION: Do not use heat behind rear axle due 
to closeness of fuel system. 

a. Removal 

1. Raise car. 

2. Remove clamp securing front of muffler-to- 
resonator pipe to muffler. Remove hanger cushion from 
hanger blade, Fig. 8-10. 

3. Remove clamp at resonator outlet pipe, Fig. 
8 - 11 . 

4. Drive muffler-to-resonator pipe out of muffler. 
Support muffler with a section of wire. 

5. Twist pipe over axle and remove assembly. 

b. Installation 

1. Position muffler-to-resonator pipe into muffler 
outlet so that muffler overlaps pipe about 1-1/2 inches. 

2. Install blade of muffler hanger through slot in 
cushion so that blade comes through about 3/4 inch and 
loosely install clamp to hanger. Fig. 8-10. 

3. Position resonator outlet hammer blade under 
clamp at rear of resonator. Fig. 8-11. Do not tighten 
clamp. 

4. Align exhaust system as described in Note 14. 

5. Lower car. 

14. Alignment—Eldorado Only 

Position clamps and blades so that hanger blades are 
horizontal and centered from side to side in rubber slots 
of the support brackets. The support brackets should 



Fig. 8-11 Muffler Outlet Pipe and Hanger 

also be horizontal. A light coat of silicone should be 
applied in rubber slots of brackets. The hangers must not 
bind when exhaust system expands. 

CA VTION: Do not use petroleum base products, 
such as grease, on the rubber parts. 

1. Raise car. 

2. Loosen clamps located at muffler outlet and res¬ 
onator outlet. 

3. Check hangers. Ends of hangers should stick out 
3/4 inch from brackets. The muffler should overlap all 
pipes approximately 1-1/2 inch. The clamps should be 
positioned with 1/8 inch between the saddle of clamps 
and muffler pipes. 

4. Make certain that resonator is horizontal and 
that it has a minimum of 3/4 inch clearance from fuel 
tank. 

5. The entire system should be checked to see that 
there is adequate clearance to frame and body members, 
at least 13/16 inch. Make sure that exhaust system com¬ 
ponents have at least 3/4 inch clearance from the floor 
pan to avoid possible overheating of the floor pan and 
possible damage to the passenger compartment carpets. 
The weight of the system should be evenly distributed 
on all brackets and hangers as indicated by an equal 
deflection at each hanger. If load is not properly bal¬ 
anced, reposition the pipes at the joints to relieve any 
concentrated loads. 

6. After adjusting hangers or repositioning pipes, re¬ 
check entire system for adequate clearance and tighten 
all clamps according to torques specified in the chart on 
page 8-9. 

7. Lower car. 


TORQUE SPECIFICATIONS (693 ONLY) 


Material 

Number 

Application 

Thread Size 

Foot-Pounds 

Special 

Exhaust Pipe to Manifold Nuts . 

3/8-24 

30 

286-M 

Clamp Attaching Nuts . 

5/16-18 

20 

6010-M 

Resonator Outlet Pipe Screw . 

20-9 

10 
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GENERAL DESCRIPTION 


Service information pertaining only to those features 
that are exclusive to the Eldorado steering is included at 
the end of this section, beginning on page 9-56. 

A constant ratio steering gear (17.5:1) is used on 
Fleetwood Seventy-Fives and commercial vehicles. Vari¬ 
able ratio power steering is utilized on all other 1972 
Cadillacs (16.0:1 on center, 13.0:1 at full turn). 

Variable ratio steering is accomplished by a pitman 
shaft sector incorporating a short tooth on either side of 
a long center tooth, rather than a sector with three teeth 
of equal length as in constant ratio steering. 

The steering gear is mounted on the left frame side 
rail and is secured by three mounting screws. The gear is 
joined to the steering shaft by a flexible coupling that 
reduces the transmission of hydraulic valve noises and 
road shock to the car interior. 

A constant displacement vane type pump provides 
hydraulic pressure for the steering system. The pump is 
located on the left front corner of the engine, Fig. 9-1, 
and is belt driven by an engine crankshaft pulley. 



AIR CONDITIONING 
AND POWER STEERING 
DRIVE BELTS 


FILLER CAP 


POWER 

STEERING 

PUMP 


Fig. 9-1 Steering Pump Location 


On cars equipped with air conditioning, two belts are 
used on the power steering pump pulley. On cars 
without air conditioning, one belt is used. 

On all 1972 Cadillacs equipped with air condi¬ 
tioning, the gear to pump return line also serves as a 
fluid cooler. It extends across the car before returning to 

the pump to provide sufficient cooling surface. 

The cooler compensates for the slightly higher 
temperatures on cars equipped with air conditioning and 
protects the rubber components of the system from 
excessive temperatures under extreme operating 
conditions. 


Steering Linkage (Except 693) 

The steering linkage, Fig. 9-2 consists of a pitman 
arm, idler arm and bracket, two tie rod assemblies, and a 
one-piece forged steel drag link. The pitman arm con¬ 
nects the left side of the drag link to the steering gear 
and the idler arm and bracket assembly connect the right 
side of the drag link to the frame. The tie rods serve as 
connecting links between the drag link and steering 
arms. 

The tie rod adjuster tubes are lubricated at assembly 
to make toe-in adjustment easier during front wheel 
alignment. The adjuster tubes should be re-lubricated 
with chassis lubricant if disassembled from the tie rods 
for any reason. 

All 1972 cars are fitted with replaceable tie rod end 
seals. The seals should be inspected at each engine oil 
change for signs of physical damage. Special spherical 
joint lubricant should be used when a seal is replaced. If 
a tie rod pivot is loose, the complete pivot assembly 
must be replaced. 


Steering Gear 

The major internal components of the variable ratio 
steering gear are the rotary valve assembly steering 
worm, rack-piston assembly, and the pitman shaft, Fig. 
9-3. The movement of these parts, while turning or 
parking, is aided by hydraulic pressure supplied by the 
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Fig. 9-2 Steering Linkage 
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Rack Piston 


Fig. 9-3 Steering Gear Cutaway 
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Fig. 9-4 Steering Pump Cutaway 
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pump. Manual steering is always available at times when 
the engine is not running, or in the event of pump 
failure. Steering effort is increased under such 
conditions. 

The steering input shaft, hydraulic valve, worm 
shaft, and rack-piston assembly are all “in line”, the 
rack-piston in the variable ratio steering gear is modified 
to accommodate the larger center tooth on the pitman 
shaft gear, Fig. 9-3. All oil passages are internal within 
the gear housing, except for the pressure and return 
tubes between the gear and the pump. 

The mechanical element of this steering gear is a 
low-friction, recirculating ball system, in which steel 
balls act as a rolling thread between the steering worm 
and the rack-piston. The one-piece rack-piston assembly 
is geared to the sector of the pitman shaft. 

The hydraulic rotary valve is concentric with the 
input shaft and is contained in the upper section of the 
gear housing. It contains a spool that is held in neutral 
position by means of a torsion bar. The spool is attached 
to one end of the torsion bar and the valve body to the 
other end. Twisting of the torsion bar allows the spool 
to rotate in relation to the valve body, thereby operating 
the valve. 

Under normal driving conditions the steering wheel 
effort will range from 1 to 1-1/2 pounds, and parking 
effort will range from 2 to 2-1/2 pounds. 

Steering Pump 

The major components of the power steering pump 
are the oil reservoir, drive shaft, pump housing, cam ring, 
pressure plate, thrust plate, flow control valve, and rotor 


and vane assembly, Fig. 94. The pump housing and 
component parts are encased in the oil reservoir. The 
reservoir filler cap has a dipstick attached to show the oil 
level in the reservoir. 

There are two bore openings at the rear of the pump 
housing. The larger of these openings contains the cam 
ring, pressure plate, thrust plate, rotor and vane 
assembly, and end plate. The smaller opening contains 
the pressure line union, flow control valve, and spring. 
The flow control orifice is part of the pressure line 
union. A pressure relief valve inside the flow control 
valve limits pump pressure to 1350-1450 psi. 

Energy Absorbing Steering 
Column (Fig. 9-5) 

The steering columns used on Cadillac automobiles 
are of the energy absorbing type. The outer jacket 
consists of two tubes of different diameters joined to¬ 
gether by four rows of ball bearings (36 balls total) that 
are pressed into position. During impact, the ball 
bearings roll along the jacket wall allowing the smaller, 
lower end of the jacket to collapse within the larger 
upper end. The steering shaft is constructed in two parts 
fitting together so that they can telescope. The shift 
tube is constructed in two telescoping parts. An injected 
plastic joint holds the telescoping parts of both the 
steering shaft and the shift tube so that they remain in 
the proper relationship under normal operation. 

The column is supported in the car at the upper 
mounting position by a bracket containing two release 
capsules. If an excessive impact load acts on the upper 



Fig. 9-5 Energy Absorbing Steering Column 
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end of the column, the upper mount release capsules will 
shear and allow the column to collapse downward. 

CAUTION: Do not use bolts longer than spec¬ 
ified at the upper mounting capsule bracket to 
jacket a ttachm en /. 

Equally important is the correct torquing of all nuts 
and bolts. Follow exactly the torque recommendations 
given in every step. The column must be handled and 
serviced with extreme care. Use only the specified 
screws, bolts and nuts during reassembly. 

At no time should the column, shift tube, or steering 
shaft be struck from either end with a hammer, or pulled 
excessively. Care must also be taken never to let the 
column drop when removing or installing to prevent 
accidental collapse of either the steering shaft or the 
outer jacket. 

Tilt and Telescope Steering Column 
(Figs. 9-6 and 9-59) 

The Tilt and Telescope steering column consists of a 
steering shaft with a spherical joint, adjusting and 
locking mechanism for tilt adjustment; a telescoping 
upper shaft and yoke assembly, and locking mechanism 
for telescopic adjustment. These adjustments are made 
independently of each other. 

The up and down tilt action is achieved by pulling 
upward on a small lever located on the left side of the 
steering column just below the directional signal lever, 
which allows the steering wheel to be positioned at any 
one of six possible angles. Releasing the lever will lock 
the wheel in position. 

Two upward and three downward positions are 
possible in the tilt mechanism in addition to the normal 
driving position. These six positions cover a range of 25 
degrees in 5 degree steps as shown in Fig. 9-6. 

The telescoping mechanism permits adjustment of 
the distance between the driver and the wheel to an 
infinite number of positions within a 2-1/8 inch range. 

This adjustment is made by rotating the steering 
column locking lever counterclockwise to unlock the 
telescoping mechanism, positioning the wheel for the 
desired distance, and locking the telescoping mechanism 
by turning the locking lever clockwise. 

The three-spoke, solid rim steering wheel features a 
pad blow device for sounding the horn. Depressing any 



Fig. 9-6 Tilt and Telescope Steering Wheel 

part of the “T” shaped horn pad will blow the horn. 

The lead wire is connected to the spring support on 
the underside of the steering wheel. A coiled spring 
which expands and contracts when the wheel is tele¬ 
scoped connects the lead wire with the lower contact 
assembly. 

The coiled spring rides upon a horn wire clip and 
spring assembly located in the turn signal housing. The 
horn wire is attached to the chassis wiring harness 
through a connector. 

The horn hazard warning, and turn signal wiring are 
integral components of the turn signal housing assembly, 
and are serviced as an assembly. 

The turn signal cancelling cams are located on the 
reverse side of the horn contact carrier assembly, and the 
turn signal, cornering light, and hazard warning switches 
are located within the column. A wire harness for the 
turn signal lights, cornering lights, and stop lights runs 
from the instrument panel harness to the switches. 

The upper and lower ball bearings are serviced as 
part of the actuator housing. The bearing preload is set 
by the upper bearing spring. 

Service operations on the steering gear, power 
steering pump, and steering linkage are exactly the same 
on cars equipped with a Tilt and Telescope wheel as on 
cars with the standard wheel. Steering gear adjustments 
are performed in the same manner and to the same 
specifications. Steering column to gear alignment and 
steering wheel alignment also are the same. 
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STEERING GEAR AND PUMP DIAGNOSIS CHART 


CONDITION 

CAUSE 

CORRECTION 

Hissing noise in steering 
gear. 

There is some noise in all power steer¬ 
ing systems. One of the most common 
is a hissing sound most evident at 
standstill parking. There is no relation¬ 
ship between this noise and perfor¬ 
mance of the steering. “Hiss 5 ' may be 
expected when steering wheel is at end 
of travel or when slowly turning at 
standstill. 

Slight “hiss” is normal and in no way affects 
steering. Do not replace valve unless “hiss” is 
extremely objectionable. A replacement valve 
will also exhibit slight noise and is not always a 
cure for the objection. Investigate clearance 
around flexible coupling rivets. Be sure steering 
shaft and gear are aligned so flexible coupling 
rotates in a flat plane and is not distorted as shaft 
rotates. Any metal-to-metal contacts through 
flexible coupling will transmit valve “hiss” into 
passenger compartment through the steering 
column. 

Rattle or chuckle noise 
in steering gear. 

Gear loose on frame. 

Steering linkage looseness. 

Loose pitman shaft over center 
adjustment. 

(NOTE: A slight rattle may occur on 
turns because of increased clearance 
off the “high point.” This is normal 
and clearance must not be reduced 
below specified limits to eliminate this 
, slight rattle.) 

Check gear-to-frame mounting screws. Tighten 
screws to specified torque. 

Check linkage pivot points for wear. Replace if 
necessary. 

Adjust to specifications. 

Squawk noise in steer¬ 
ing gear when turning or 
recovering from a turn. 

Dampener “0” ring on valve spool cut. 

Replace dampener “0” ring. 

Chirp noise in steering 
pump. 

Belt squeal (Particularly 
noticeable at full wheel 
travel and stand still 
parking). 

Growl noise in steering 
pump. 

Loose belt. 

Loose belt. 

Excessive back pressure in hoses or 
steering gear caused by restriction. 

Adjust belt tension to specification. 

Adjust belt tension to specification. 

Locate restriction and correct. Replace part if 
necessary. 

Growl noise in steering 
pump (Particularly 
noticeable at standstill 
parking). 

Scored pressure plates, thrust plate or 
rotor. 

Extreme wear of cam ring. 

Replace parts, disassemble gear and clean. Flush 
hoses. 

Replace parts, disassemble gear and clean. Flush 
Hoses. 

Groan noise in steering 
pump. 

Low fluid level. 

Air in the fluid. Poor pressure hose 
connection. 

Fill reservoir to proper level. 

Tighten connector to specified torque. Bleed 
system by operating steering from right to left - 
full turn. 


Rattle or Knock noise 
in steering pump. 


Loose pump pulley nut. 


Tighten nut to specified torque. 
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STEERING GEAR AND PUMP DIAGNOSIS CHART (Cont’d.) 


CONDITION 

CAUSE 

CORRECTION 

Rattle noise in steering 

Vanes not installed properly. 

Install properly. 

pump. 

Vanes sticking in rotor slots. 

Free up by removing burrs, varnish or dirt. 

Swish noise in steering 
pump. 

Defective flow control valve. 

Replace part. 

Whine noise in steering 

Pump shaft bearing scored. 

Replace housing and shaft. Disassemble gear and 

pump. 


clean. Flush hoses. 

Poor return of steering 

Lack of lubrication in linkage and 

Lube linkage and spherical joints. Check seals for 

wheel to center. 

spherical joints. 

damage and replace if necessary. 


Lower coupling flange rubbing against 
steering gear adjuster plug. 

Loosen pinch bolt and assemble properly. 


Steering gear to column misalignment. 

Align steering column. 


Tires not properly inflated. 

Inflate to specified pressure. 


Improper front wheel alignment. 

Check and adjust as necessary. 



With front wheels still on alignment pads of 
front-end machine, disconnect pitman arm of 
linkage from pitman shaft of gear. Turn front 
wheels by hand. If wheels will not turn or turn 
with considerable effort, determine if linkage or 
spherical joints are binding. 


Steering linkage binding. 

Replace pivots. 


Spherical joints binding. 

Replace spherical joints. 


(Turn steering wheel and listen for 
internal rubbing in column - check 
causes listed and correct as directed.) 



Steering wheel rubbing against direc¬ 
tional signaHiousing. 

Adjust steering jacket. 


Tight or frozen steering shaft bearings. 

Replace bearings. 


Rubber spacer binding in shift tube. 

Make certain spacer is properly seated. Lubricate 
inside diameter with silicone. 


Sticky or plugged valve spool. 

Remove and clean or replace valve. 


Steering gear adjustments tight. 

Check adjustment with gear out of vehicle. 
Adjust as required. 

Car leads to one side or 
the other. 

Front end misaligned. 

Adjust to specifications. 

(Keep in mind road 

Unbalanced steering gear valve. 

Replace valve. 

condition and wind. 
Test car on flat road 
going in both direc¬ 
tions) 

(NOTE: If this is cause, steering ef¬ 
fort will be very light in direction of 
lead and heavy in opposite direction.) 
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STEERING GEAR AND PUMP DIAGNOSIS CHART (Cont’d.) 


CONDITION 

CAUSE 

CORRECTION 

Momentary increase in 
effort when turning 
wheel fast to right or 
left. 

Low fluid level in pump. 

Pump belt slipping. 

High internal leakage. 

Add power steering fluid as required. 

Tighten or replace belt. 

Check pump pressure. (See pump pressure test). 

Steering wheel surges or 
jerks when turning with 
engine running espe¬ 
cially during parking. 

Low fluid level. 

Loose pump belt. 

Steering linkage hitting engine oil pan 
at full turn. 

Insufficient pump pressure. 

Sticky flow control valve. 

Fill as required. 

Adjust tension to specification. 

Correct clearance. 

Check pump pressure. (See pump pressure test). 
Replace relief valve if defective. 

Inspect for varnish or damage, replace if nec¬ 
essary. 

Excessive wheel kick- 

Air in system. 

Add power steering fluid to pump reservoir and 

back or loose steering. 


bleed by operating steering. Check hose con¬ 
nectors for proper torque and adjust as required. 


Steering gear loose on frame. 

Tighten attaching screws to specified torque. 


Steering gear flexible coupling loose 

Tighten flange pinch bolts to specified torque, if 


on shaft or rubber disc mounting 

serrations are not damaged. Tighten upper flange 


screws loose. 

to coupling nuts to specified torque. 


Steering linkage joints worn enough to 
be loose. 

Replace loose pivots. 


Front wheel bearings incorrectly 

Adjust bearings or replace with new parts as 


adjusted or worn. 

necessary. 


Worn poppet valve (Gear). 

Replace poppet valve. 


Loose thrust bearing preload adjust¬ 
ment. (Gear) 

Adjust to specification with gear out of vehicle. 


Excessive “over-center' 1 lash. 

Adjust to specification with gear out of vehicle. 

Hard steering or lack of 

Loose pump belt. 

Adjust belt tension to specification. 

assist* 

Low fluid level in reservoir. 

Fill to proper level. If excessively low, check all 

(NOTE: If previous 

(NOTE: Low fluid level will also re- 

lines and joints for evidence of external leakage. 

checks do not reveal 
cause of hard steering, 

suit in excessive pump noise.) 

1 ighten loose connectors to specified torque. 

follow the procedure 

Steering gear to column misalignment. 

Align steering column. 

below to determine 
fault.) 

Lower coupling flange rubbing against 

Loosen pinch bolt and assemble properly. 

steering gear adjuster plug. 



Tires not properly inflated. 

Inflate to recommended pressure. 


Further possible causes could be: 

In order to diagnose conditions listed below, a 
test of the entire power steering system is re- 


Sticky flow control valve. 

Insufficient pump pressure out put. 

Excessive internal pump leakage. 
Excessive internal gear leakage. | 

quired. 
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STEERING GEAR AND PUMP DIAGNOSIS CHART (Cant’d.) 


CONDITION CAUSE CORRECTION 

Foaming milky power Air in the fluid, and toss of fluid due Check for leak and correct. Bleed system, 

steering fluid, low fluid to internal pump leakage causing over- Extremely cold temperatures will cause system 

level, and possible low flow. aeriatjon should the oil level be low. If oil level is 

pressure. correct and pump still foams, remove pump from 

vehicle and separate reservoir from housing. 
Check welsh plug and housing for cracks. If plug 
is loose or housing is cracked, replace housing. 

Low pressure due to Flow control valve stuck or inoper- Remove burrs or dirt or replace, 

steering pump. ative. 

Pressure plate not flat against cam Correct, 
ring. 

Extreme wear of cam ring. Replace parts. Disassemble gear and clean. Flush 

hoses. 

Scored pressure plate, thrust plate or Replace parts (If rotor, replace with rotating 
rotor. group kit), disassemble gear and clean. 

Vanes not installed properly. Install properly. 

Vanes sticking in rotor slots. Free-up by removing burrs, varnish or dirt. 

Cracked or broken thrust or pressure Replace part, 
plate. 

Low pressure due to Pressure loss in cylinder due to worn Remove gear from car for disassembly and 

steering gear. piston ring or scored housing bore. inspection of ring and housing bore. 

Leakage at valve rings, valve body to Remove gear from car for disassembly and 

worm seal. replace seals. 


STEERING LINKAGE DIAGNOSIS CHART 


CONDITION 

CAUSE 

CORRECTION 

Excessive play or loose¬ 
ness in steering system. 

Front wheel bearings loosely adjusted. 

Adjust bearings or replace with new parts as 
necessary. 


Worn couplings or steering shaft 
U-joints. 

Replace. 


Worn upper spherical joints. 

Replace. 


Steering wheel loose on shaft, loose 
pitman arm, tie rods, steering arms or 
steering linkage ball studs. 

Tighten to specified torque. 


Steering gear worm bearings loosely 
adjusted. 

Adjust preload to specification. 


Excessive pitman shaft or ball nut lash 
in steering gear. 

Adjust preload(s) to specification. 


Worn intermediate rod or tie rod 
sockets. 

Replace worn parts. 
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STEERING LINKAGE DIAGNOSIS CHART (Cont’d.) 


CONDITION 

CAUSE 

CORRECTION 

Excessive looseness in 
tie rod or intermediate 
rod pivots, or excessive 
vertical lash in idler 
support. 

Seal damage and leakage resulting in 
loss of lubricant, corrosion and exces¬ 
sive wear. 

Replace damaged or worn parts as necessary. 

Hard Steering-Exces¬ 
sive effort required at 
steering wheel. 

Low or uneven tire pressure. 

Steering linkage or spherical joints 
need lubrication. 

Tight or frozen intermediate rod, tie 
rod or idler socket. 

Steering gear to column misalignment. 
Steering gear adjusted too tightly. 

Front wheel alignment incorrect. 

Inflate to specified pressures. 

Lube with specified lubricant. Check for 
damaged seal. 

Lube or replace as necessary. Check for damaged 
seal 

Align column. 

Adjust preload to specification. 

Check alignment and correct as necessary. 

Poor returnability. 

Steering linkage or spherical joints 
need lubrication. 

Steering gear adjusted too tightly. 

Front wheel alignment incorrect. 

Steering gear to column misalignment. 

Lube with specified lubricant. 

Adjust preload to specifications. 

Check alignment and correct as necessary. 

Align column. 


STANDARD COLUMN DIAGNOSIS CHART 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 

Will not unlock. 

Sector collapsed. 

Lock bolt damaged. 

Defective lock cylinder. 

Damaged housing. 

Replace sector. 

Replace lock bolt. 

Replace lock cylinder. 

Replace housing. 

Will not lock. 

Lock bolt spring broken or defective. 

Damaged sector tooth. 

Defective lock cylinder. 

Burr on lock bolt or housing. 

Damaged housing. 

Transmission linkage adjustment incor¬ 
rect. 

Sector installed incorrectly. 

Replace lock bolt spring. 

Replace sector. 

Replace lock cylinder. 

Remove burr. 

Replace housing. 

Readjust. 

Install correctly. 

High effort. 

Lock cylinder defective. 

Ignition switch defective. 

Replace lock cylinder. 

Replace ignition switch. 
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STANDARD COLUMN DIAGNOSIS CHART (Cont’d.) 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 

High effort (Cont’d.) 

Rack preload spring broken or de¬ 
formed. 

Burrs on sector, rack or housing. 

Bent sector shaft. 

Actuator rod restricted. 

Replace rack preload spring. 

Remove burr. 

Replace housing assembly. 

Remove restriction. 

High effort on lock 
cylinder between “off 1 
and “off-lock 1 ’. 

Burr on tang of shift gate. 

Distorted rack. 

Remove burr. 

Replace rack. 

Will stick in “start”. 

Actuator rod deformed. 

Any high effort condition, 

* 

Ignition switch defective. 

Straighten or replace. 

Check items under high effort section. 

Replace switch. 

Lock bolt hits shaft 
lock in “off 1 position 
and “park”. 

Ignition switch is not set correctly. 

Readjust ignition switch. 

Key cannot be removed 
in “off-lock”. 

Ignition switch is not. set correctly. 

Defective lock cylinder. 

Readjust. 

Replace lock cylinder. 

Lock cylinder can be 
removed without de¬ 
pressing retainer. 

Lock cylinder with defective retainer. 

Lock cylinder without retainer. 

Burr over retainer slot in housing. 

Replace lock cylinder. 

Replace lock cylinder. 

Remove burr in housing. 

Electrical system will 
not function. 

IGNITION SYSTEM 

Defective fuse in “accessory 1 ' circuit. 

mf 

Connector body loose or defective. 

Defective wiring. 

Defective ignition switch. 

Replace fuse. 

Tighten or replace. 

Repair or replace. 

Replace ignition switch. 

Switch will not actuate 
mechanically. 

Defective ignition switch. 

Replace ignition switch. 

Switch cannot be set 
correctly. 

Switch actuator rod deformed. 

Repair or replace switch actuator rod. 

Noise in column. 

Coupling bolts not tightened. 

Coupling pulled apart. 

Tighten pinch bolts to specified torque. 

Tighten coupling bolts to specified torque. (Parts 
should be inspected for damage before reassem¬ 
bling. If serrations or threads are damaged, 
replace parts). 

Realign column and replace coupling. 
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STANDARD COLUMN DIAGNOSIS CHART (Cont’d.) 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 

Noise in 

Column (Cont’d.) 


Broken shaft plastic injected joint. If shaft is 
damaged, replace ~ if not, repair joint using steer¬ 
ing shaft repair kit. 


Morn contact ring not lubricated. 

Lubricate with lubriplate or equivalent. 


Lack of grease on bearings or bearing 
surface. 

Lubricate. 


Lower shaft bearing light or frozen. 

Replace bearing. Check shaft and replace if 
scored. 


Upper shaft bearing tight or frozen. 

Replace housing assembly. 


Shaft lock plate cover loose. 

Tighten three screws to specified torque or, if 
missing, replace. 



CA UTION: Use specified screws only. 


Lock plate retaining ring not seated. 

Replace retaining ring. Check for proper seating 
in groove. 


Shaft lock plate cover loose. 

Tighten three screws. 


Method to Determine Column Collapse 


Measure distance between top of neutral-start switch 
window opening and the bottom of the upper jacket. 
The correct dimension is 5 11/16" - 5 1/2". 


CONDITION 

POSSIBLE CAUSE 

CORRECTION j 

One click when in 
“off-lock” position and 
the steering wheel is 
moved. 


None - normal - lock bolt is seating. 

High steering shaft 

Column assembly misaligned in vehi 

Align correctly. 

turning effort. 

cle. 



Improperly installed or deformed dust 
seal. 

Replace dust seal. 


Tight or frozen upper or lower bear¬ 
ings. 

Replace. 


“E” car only. 

U-Joint binding. 

Replace U-Joint 

High shift effort. 

Column not aligned correctly in car. 

Realign 


Lower bowl bearing not assembled 
correctly. 

Reassemble correctly. 


Improperly installed dust seal. 

Remove and replace. 


Lack of grease on seal or bearing areas. 

Lubricate. 
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STANDARD COLUMN DIAGNOSIS CHART (Cont’d.) 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 

Improper transmission 
shifting. 

Sheared shift tube joint. 

Improper transmission linkage adjust¬ 
ment. 

Improper gate plate. 

Replace shift tube assembly. 

Readjust. 

Replace with correct part. 

Miscellaneous. 

Shroud loose on shift bowl. 

Housing loose on jacket - will be 
noticed with ignition in “off-lock” and 
a torque applied to the steering wheel. 

Bend tabs on shroud over lugs on bowl. 

Tighten four mounting screws to specified 
torque. 

Lash in mounted col¬ 
umn assembly. 

IP to dash mounting bolts loose. 

Broken weld nuts on jacket, 

IP bracket capsule sheared. 

IP to jacket mounting bolts loose. 

Tighten to specified torque. 

Replace jacket assembly. 

Replace bracket assembly. 

Tighten to specified torque. 


TILT AND TELESCOPING COLUMN DIAGNOSIS CHART 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 

Will not unlock. 

Shear flange on sector shaft collapsed. 

Replace sector. 


Lock bolt damaged. 

Replace lock bolt. 


Defective lock cylinder. 

Replace lock cylinder. 


Damaged housing. 

Replace housing. 


Damaged sector. 

Replace sector. 


Damaged rack. 

Replace rack. 

Will not lock. 

Lock bolt spring broken or defective. 

Replace lock bolt spring. 


Damaged sector tooth. 

Replace sector. 


Defective lock cylinder. 

Replace lock cylinder. 


Burr on lock bolt or housing. 

Remove burr. 


Damaged housing. 

Replace housing. 


Transmission linkage adjustment incor¬ 
rect. 

Readjust. 


Damaged rack. 

Replace rack. 


Interference between bowl and rack 
coupling. 

Replace bowl or actuator rod as required. 


ignition switch stuck. 

Replace ignition switch. 


Actuator rod restricted. 

Readjust. 
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TILT AND TELESCOPING COLUMN DIAGNOSIS CHART (Cont’d.) 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 

High effort. 

Lock cylinder defective. 

Replace lock cylinder. 


Ignition switch defective. 

Replace ignition switch. 

■ 

Rack preload spring broken or de¬ 
formed. 

Replace preload spring. 


Burrs on sector, tack, housing, support 
or actuator rod coupling. 

Remove burr. 


Bent sector shaft. 

Replace shaft. 


Defective rack. 

Replace rack. 


Extreme misalignment of housing to 
cover. 

Replace either or both. 


Distorted coupling slot in rack. 

Replace rack. 


Bent actuator rod. 

Straighten or replace. 


Ignition switch mounting bracket 
bent. 

Straighten or replace. 

Will stick in “start”. 

Actuator rod deformed. 

Straighten or replace. 


Any high effort condition. 

Check items under high effort section. 


Ignition switch defective. 

Replace switch. 

Key cannot be removed 
in “off-lock”. 

Ignition switch is not adjusted cor¬ 
rectly. 

Readjust 


Defective lock cylinder. 

Replace lock cylinder. 

Lock cylinder can be 
removed without de¬ 
pressing retainer. 

Lock cylinder with defective retainer. 

Lock cylinder without retainer. 

Burr over retainer slot in housing 
cover. 

Replace lock cylinder. 

Replace lock cylinder. 

Remove burr. 


IGNITION SYSTEM 


Electrical system will 
not function. 

Poor battery connection. 

Defective fuse. 

Connect securely. 

Replace fuse. 


Connector body loose or defective. 

Tighten or replace. 


Defective wiring. 

Repair or replace. 


Defective ignition switch. 

Replace ignition switch. 


Ignition switch not adjusted properly. 

Readjust. 


Switch will not actuate 
mechanically. 


Defective ignition switch. 


Replace. 
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TILT AND TELESCOPING COLUMN DIAGNOSIS CHART (Cont’d.) 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 

Switch cannot be set 

Switch actuator rod deformed. 

Repair or replace. 

correctly. 

Sector to rack engaged in wrong tooth. 

Engage correctly. 


COLUMN 


Noise in column. 

Coupling bolts not tightened. 

Tighten pinch bolts to specified torque. 


Column not correctly aligned. 

Realign column. 


Coupling pulled apart. 

Realign column and replace coupling. 


Broken steering shaft plastic injected 
joint. 

Repair joint using steering shaft repair kit and 
realign column. 


Horn contact ring not lubricated. 

Lubricate with lubriplate or equivalent. 


Lack of grease on bearings or bearing 
surfaces. 

Lubricate 


Loose tilt lever opening shields. 

Bend to eliminate rattle. 


Lower shaft bearing worn or broken. 

Replace bearing. 

Check shaft and replace if scored. 


Upper shaft bearing worn or broken. 

Replace bearing assembly. 


One click when in ‘'off-lock” position 
and the steering wheel is moved. 

Normal ~ lock bolt is seating. 

High steering shaft ef- 

Column assembly misaligned. 

Realign. 

fort. 

Improperly installed or deformed dust 
seal. 

Install new seal. 


Defective upper or lower bearing. 

Replace. 


Flashing on I.D. of shift tube from 
plastic joint. 

Replace shift tube. 


Tight steering universal joint. *‘E” car 
only. 

Repair or replace. 


High shift effort. Column not aligned correctly in car. Realign. 

Wave washer with burrs. Replace. 

Improperly installed dust seal. Remove and replace. 

Lack of grease on seal or bearing. Lubricate. 

Improper screws used for ignition Use correct fasteners, 
switch, neutral start switch or mount¬ 
ing bracket. 

Burr on upper or lower end of shift Remove burr, 
tube. 
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TILT AND TELESCOPING COLUMN DIAGNOSIS CHART (Cont’d.) 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 

Improper transmission 
shifting. 

Sheared shift tube joint. 

Improper transmission linkage adjust¬ 
ment. 

Replace tube assembly. 

Readjust. 

Miscellaneous. 

Housing loose on jacket - will be 
noticed with ignition in “off-lock” and 
a torque applied to the steering wheel. 

Tighten four mounting screws to specified 
torque. 

Lash in mounted col¬ 
umn assembly. 

IP to dash mounting bolts loose. 

Broken weld nuts on jacket. 

IP bracket capsule sheared. 

Loose shoes in housing. 

Loose tilt head pivot pins. 

Loose shoe lock pin in support. 

Loose support screws. 

Tighten to specified torque. 

Replace jacket assembly. 

Replace bracket assembly. 

Replace shoes. 

Replace pivot pins. 

Replace pin. 

Tighten to specified torque. 

Housing scraping on 
bowl. 

Bowl bent or not concentric with hub. 

Replace bowl. 

Steering wheel loose. 

Wheel loose on shaft. 

Detective or missing anti-lash spring in 
spheres. 

Upper bearing not seating in bearing 
race. 

Upper bearing inner race seat missing. 
Improperly adjust T & T locking lever. 

Loose support screws. 

Bearing preload spring missing or 
broken. 

Tighten nut to specified torque. 

Add spring or replace both. 

Replace both. 

Install seat. 

Readjust. 

Tighten to specified torque. 

Replace preload spring. 

Steering wheel loose -- 
every other tilt posi¬ 
tion. 

Loose fit between shoe and shoe pivot 
pin. 

Replace both. 

Steering column not 
locking in any tilt posi¬ 
tion. 

Shoe seized on its pivot pin. 

Shoe grooves may have burrs or dirt. 
Shoe lock spring weak or broken. 

Replace both. 

Replace shoe. 

Replace lock spring. 
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TILT AND TELESCOPING COLUMN DIAGNOSIS CHART (Cont’d.) 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 

Steering wheel fails to 

Pivot pins are bound up. 

Replace pivot pins. 

return to top tilt posi¬ 
tion. 

Wheel tilt spring is defective. 

Replace tilt spring. 


Turn signal switch wires too tight. 

Readjust. 

Noise when tilting col- 

Upper tilt bumpers worn. 

Replace tilt bumper. 

umn. 

Tilt spring rubbing in housing. 

Lubricate. 


Method to Determine Column Collapse 

Measure distance between top of neutral-start switch 
window opening and the bottom of the upper jacket. 
The correct dimension is 5 11/16" - 5 1/2". 


TURN SIGNAL SWITCH DIAGNOSIS CHART 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 

Turn signal will not 
cancel. 

Loose switch mounting screws. 

Switch or anchor bosses broken. 

Broken, missing or out of position 
detent, return or cancelling spring. 

Uneven or incorrect cancelling cam to 
cancelling spring interference. 

(.120)/side. 

Tighten to specified torque. 

Replace switch. 

Reposition or replace spring as required. 

Adjust switch position: 

If interference is correct and switch will still not 
cancel, replace switch. 

If interference cannot be corrected by switch 
adjustment, replace cancelling cam. 

Turn signal difficult to 
operate. 

Actuator rod loose. 

Yoke broken or distorted. 

Loose or misplaced springs. 

Foreign parts and/or material. 

Switch mounted loosely. 

Tighten to specified torque. 

Replace switch. 

Reposition or replace springs. 

Remove foreign parts and/or material. 

Tighten mounting screws to specified torque. 

Turn signal will not in¬ 
dicate lane change. 

Broken lane change pressure pad or 
spring hanger. 

Broken, missing or misplaced lane 
change spring. 

Jammed base or wires. 

Replace switch. 

Replace or reposition as required. 

Loosen mounting screws, reposition base or wires 
and relighten screws to specified torque. 


Loosen mounting screws, reposition base or wires 
and relighten screws to specified torque. 
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TURN SIGNAL SWITCH DIAGNOSIS CHART (Cont’d.) 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 

Turn signal will not 
stay in turn position. 

Foreign material or loose parts imped¬ 
ing movement of yoke. 

Remove material and/or parts. 


Broken or missing detent or cancelling 
spring. 

Replace spring. 


None of the above. 

Replace switch. 

Hazard switch cannot 
be turned off. 

Foreign material between hazard sup¬ 
port cancelling leg and yoke. 

Remove foreign material. 

No foreign material impeding function of hazard 
switch -- replace turn signal switch. 

Hazard switch will not 
stay on or difficult to 
turn off. 

Loose switch mounting screws. 

Interference with other components. 

Foreign material. 

Tighten mounting screws to specified torque. 

Remove interference. 

Remove foreign material. 


None of the above. 

Replace switch. 


Actuating lever not installed properly. 

Reinstall switch and lever assembly. 

No turn signal lights. 

Defective or blown fuse. 

Replace fuse. 


Inoperative turn signal Hasher. 

Replace turn signal flasher. (Note: There are two 
Hashers in the system. Consult manual for 
location.) 


Loose chassis to column connector. 

Connect securely. 


Disconnect column to chassis con¬ 
nector. Connect new switch to chassis 
and operate switch by hand. 



If vehicle lights now operate normally, 
signal switch is inoperative. 

Replace signal switch. 


If vehicle lights do not operate, check 
chassis wiring for opens, grounds, etc. 

Repair chassis wiring as required using manual as 
guide. 

Turn indicator lights 
on, but not flashing. 

Inoperative turn flasher. 

Loose chassis to column connection. 

Replace turn flasher. 

Connect securely. 


Inoperative turn signal switch. 

Replace turn signal switch. 


To determine if turn signal switch is 
defective, substitute new switch into 
circuit and operate switch by hand. 



If the vehicle’s lights operate normally, 
signal switch is inoperative. 

Replace signal switch. 


If the vehicle’s lights do not operate, 
check light sockets for high resistance 
connections, the chassis .wiring for 
opens, grounds, etc. 

Repair chassis wiring as required using manual as 
guide. 
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TURN SIGNAL SWITCH DIAGNOSIS CHART (Cont’d.) 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 

Front or rear turn 

Burned out or damaged turn signal 

Replace bulb. 

signal lights not flash- 

bulb. 


mg. 

High resistance connection to ground 
at bulb socket. 

Remove or repair defective connection. 


Loose chassis to column connector. 

Disconnect column to chassis con¬ 
nector. Connect new switch into 
system and operate switch hy hand. 

Connect securely. 


If turn signal lights are now on and 
Hash, turn signal switch is inoperative. 

Replace turn signal switch. 


If vehicle lights do not operate, check 

Repair chassis wiring as required using manual as 


chassis wiring harness to light sockets 
for opens, grounds, etc. 

guide. 

Stop light not on when 

Loose column to chassis connection. 

Connect securely. 

turn indicated. 

Disconnect column to chassis con¬ 
nector. 

Connect new switch into system with¬ 
out removing old. 

Operate switch by hand. 



If brake lights work with switch in the 
turn position, signal switch is defec¬ 
tive. 

Replace signal switch. 


If brake lights do not work, check con- 

Repair connector to stop light circuits using 


nector to stop light, sockets, for 
grounds, open, etc. 

manual as guide. 

Turn indicator panel 

Burned out bulbs. 

Replace bulbs. 

lights not flashing. 

High resistance to ground at bulb 
socket. 

Replace socket. 


Opens, grounds in wiring harness from 

Locate and repair as required. Use shop manual 


front turn signal bulb socket to indi¬ 
cator lights. 

as guide. 

Turn signal lights flash 

Inoperative turn signal flasher. 

Replace turn signal flasher. 

very slowly. 

System charging voltage low. 

Increase voltage to specified. Use manual. 


High resistance ground at light sockets. 

Repair high resistance grounds at light sockets. 


Loose chassis to column connection. 

Disconnect column to chassis con¬ 
nector. Connect new switch into 
system without removing old. 

Connect securely. 


Operate switch by hand. If flashing 
occurs at normal rate, the signal switch 
is defective. 

Replace signal switch. 
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TURN SIGNAL SWITCH DIAGNOSIS CHART (Cont’d.) 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 

Turn signal lights Hash 
very slowly. (Cont’d.) 

If the flashing rate is still extremely 
slow, check chassis wiring harness 
from the connector to light sockets for 
grounds, high resistance points, etc. 

Locate and repair as required. Use manual as 
guide. 

Hazard signal lights will 
not flash -- turn signal 
functions normally. 

Blown fuse. 

Inoperative hazard warning flasher. 

Loose chassis to column connection. 

Replace fuse. 

Replace hazard warning flasher. 

Connect securely. 


Disconnect column to chassis con¬ 
nector. Connect new switch into sys¬ 
tem without removing old. 



Depress the hazard warning button 
and observe the hazard warning lights. 
If they now work normally, the turn 
signal switch is defective. 

Replace the turn signal switch. 


If the lights do not (lash, check wiring 
harness for open between hazard 
flasher and harmonica connector. If 
open, fuse block is defective. 

Replace fuse block. 


KEY BUZZER DIAGNOSIS CHART 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 

Buzzer does not sound 
with key fully inserted 
in lock cylinder with 
the driver’s door open. 

Power not available to horn relay. 

Buzzer wire not connected at horn 
relay. 

Check by operating horn. If it does not sound, 
restore power using manual as guide. 

Connect. 


Horn relay inoperative. 

Check by grounding #4 terminal on horn relay, if 
buzzer does not sound, replace horn relay. 


Door jamb switch on driver’s side 
misadjusted or inoperative. 

Readjust or replace -- as required. 


Short in chassis wiring. 

Check by separating chassis to column connec¬ 
tor. Connect (black) and (black w/pink stripe) 
female contacts on the chassis side. Bent paper 
clip will work if buzzer sounds, continue diag¬ 
nosis. If not, locate and repair chassis wiring. 


(Note 1: If the buzzer fault has not yet been detected, connect a continuity meter (light) to the male #E & #F 
connector contacts of the turn signal switch connector (Fig, 9-51). Insert the key the full depth into the lock 
cylinder.) 

It contact is made with the key in, and is not made with it out, the function is normal. Retrace initial diagnostic 
steps. 

If contact is not established, the fault is in the column. Proceed to Note 2. 














9-20 


STEERING 


KEY BUZZER DIAGNOSIS CHART (Cont’d.) 

(Note 2: With the fault isolated in the column, disassemble the upper end of the column until the signal switch 
mounting screws have been removed. Lift the switch and check the probes of the buzzer switch to insure good 
contact with the pads on the signal switch. Bend probes, if required, then reseat the signal switch and install the 
three screws. Check the function, as in Note 1.) 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 

Buzzer does not sound, 
cont’d. 

Short or fault in signal switch wiring. 

Check wiring by connecting continuity meter on 
"E” terminal of connector and turn signal 
switch, buzzer switch pad with black wire 
attached and “F” terminal to pad with pink wire 
attached. 

If contact is made, function is normal. If not, 
replace signal switch. 


(Note 3: If the buzzer has not yet been isolated and repaired, connect a continuity meter to the buzzer switch 
electrical contact probes. Fully insert and remove the key from the lock cylinder.) 

If contact is made with the key in, and is broken with it out, the function is normal. Retrace diagnostic steps starting 
at Note 2. 

If contact is not made, the fault is in the lock cylinder or buzzer switch. 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 

Buzzer does not sound 
contM. 

Chips, burrs, foreign material pre¬ 
venting actuator tip function. 

Remove chips, burrs, etc. Reassemble and re¬ 
check ref. note 3. 


CA UTION: Key must be removed 
or cylinder in “run" position before 
removing lock cylinder. 



Defective lock cylinder. 

With the lock cylinder out (observing caution 
above), fully insert and remove the key. The 
actuator should extend and retract smoothly. 


Chips, foreign material affecting 
buzzer switch operation. 

Remove and clean as required -- reassemble and 
re-check per note 3. 


Damaged or broken buzzer switch. 

| 

Replace buzzer switch. 


Switch appears good but will not 
make contact. 

Connect continuity meter leads to the buzzer 
switch probes, Fig. 9-53. Press on the actuator 
pad until the interior points contact. If contact is 
not made, replace buzzer switch. 


Buzzer switch contact gap too large. 

Reset contact gap. 


(Note 4: Setting the contact gap, (Fig. 9-53). Press a .030 wire type spark plug gap wire with flat piece of stock on 
the actuator pad.) 

If contact is not made adjust switch as shown until positive contact is made. (Use continuity meter). 

With positive contact at .030, use a .025 plug gap wire beneath the flat stock. No contact should occur. Adjust as 
shown in (Fig. 9-53). When the switch will make contact with the .030 wire, and not with the .025, the buzzer 
switch is set at the low limit. 
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KEY BUZZER DIAGNOSIS CHART (Cont’d.) 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 

Buzzer continues to 
operate with key in the 
lock cylinder with the 
driver's door either 
opened or closed and 
ceases when key is 
removed. 

Door jamb switch on driver's side mis- 
adjusted or inoperative. 

Wire from signal switch to door jamb 
switch shorted. 

Adjust or replace as required. 

If on signal switch side, replace signal switch. 

If on chassis side, find and repair-use manual. 


(Note 5: This condition indicates the lock cylinder or buzzer switch is at fault. To verify, check for continuity at 
the “E” & “F” male connector contacts with the key removed from the lock cylinder, (Fig. 9-51). If continuity 
exists, the fault is in the column.) 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 1 

Buzzer continues to 
operate with key out, 
but stops when driver's 
door is closed. 

Chips, foreign material in lock cylinder 
bore. 

Sticky lock cylinder actuator tip. 

Damaged or broken buzzer-switch. 

Buzzer switch contact gap too close. 

Remove, reassemble and recheck function. 

Replace lock cylinder. 

Replace buzzer switch. 

Adjust as specified. 


SERVICE INFORMATION 


The following caution applies to one or more steps 
in the assembly procedure of components in this portion 
of the manual as indicated at appropriate locations by 
the terminology “See CA UTION on page 9-21. ” 

CA UTION: This fastener is an important attach¬ 
ing part in that it could affect the performance of 
vital components and systems, and/or could result 
in major repair expense. It must be replaced with 
one of the same part number or with an equivalent 
part if replacement becomes necessary. Do not use 
a replacement part of lesser quality or substitute 
design. Torque values must be used as specified 
during reassembly to assure proper retention of 
this part. 


Six factors affect power operation of the steering 
system: fluid level and condition, drive belt tension, 
loose pump pulley, loose component mountings, pump 
pressure, and steering gear adjustment. These should 
always be checked before any major service operations 
are performed. 

Conditions such as hard or loose steering, road 
shock, or vibrations are not always due to steering gear 
or pump, but are often related instead to such factors as 


low tire pressure or front end alignment. These factors 
should be checked and corrected before any adjustment 
of the steering gear is made. 

1. Checking Fluid Level 

(NOTE: When making a complete fluid change, 
always use special power steering fluid available from 
servicing parts warehouses. When topping off the fluid, if 
the special fluid is not available. Dexron <B> Automatic 
Transmission Fluid or equivalent may be used. 

1. Run engine and turn gear from lock to lock three 

or four times, then shut engine off with gear in left turn 
position. Remove reservoir filler cap and check oil level 
on dipstick. Level should be halfway between “hot” and 
“cold” marks when fluid is approximately 150 degrees 
(reservoir is hot to touch). 

2. If oil level when hot (approximately 150°) is 

below “cold” mark add special power steering fluid 

until level is halfway between the “hot” and “cold” 

marks on dipstick and reinstall Filler cap. 

* 

(NOTE: At room temperature (approximately 70°) 
or before starting the engine, the fluid level should be 
between the “cold” and “add” marks on the dipstick. 
After high speed driving under high ambient conditions, 
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fluid will be at the “hot' 1 mark at approximately 250° 
fluid temperature.) 

3. When checking fluid level after making a 
complete fluid change, air must be bled from the system. 
Proceed as follows: 

a. Install fluid in system. Fluid level in the pump 
must be at base of reservoir neck. 

b. Raise front of car and with engine off, turn 
wheels all the way to the left. 

c. Add power steering fluid to “Add'" mark on dip¬ 
stick. 

d. Crank engine for one second or less without 
starting engine. 

e. Add fluid if necessary to “Add" mark on dip¬ 
stick. 

f. Start engine and recheck fluid level. Add fluid if 
necessary to “Add" mark on dipstick. 

g. Bleed system by turning wheels from side to side 
without hitting stops. Maintain fluid level just above 
internal pump casting. Fluid with air in it will have a 
light tan appearance. This air must be eliminated from 
fluid before normal steering action can be obtained. 

h. Return wheels to center position and continue to 
run engine for two or three minutes, then shut engine 
off. 

i. Road test car to make sure steering functions 
normally and is free from noise. 

j. Recheck fluid level as described in step 1 making 
sure fluid is at the specified level. 

2. Checking Pump Pressure 

1. Disconnect pressure hose at union of pump, use 
a small container to catch any fluid which might leak. 

2. Connect a spare pressure hose to pump union. A 
1969 or 1970 hose may be more convenient than cur¬ 
rent production. 

3. Using pressure gage, J-5176-1, adapter fitting, 
J-22326, connect gage to both hoses. 

4. Open hand valve on gage. 

5. Start engine, allow system to reach operating 
temperatures and check fluid level adding any fluid if 
required. When engine is at normal operating tempera¬ 
ture, the initial pressure read on the gage (valve open) 
should be in the 80-125 PS1 range. Should this pressure 
be in excess of 200 PSI, check the hoses for restrictions 
and the poppet valve for proper assembly. 

6. Close gate valve fully three times. Record the 
highest pressures attained each time. 

CAUTION: Do not leave valve fully closed for 

more than five seconds as the pump could be dam¬ 
aged internally. 

7. If the pressures recorded are between 1350 - 
1450 PSI and the range of readings are within 30 PSI, 
the pump is functioning within specifications. 

8. If the pressures recorded are high, but do not 
repeat within 30 psi, the flow controlling valve is stick¬ 
ing. Remove the valve, clean it and remove any burrs 
using crocus cloth or fine hone. If the system contains 
some dirt, flush it. If it is exceptionally dirty, both the 


pump and the gear must be completely disassembled, 
cleaned and reassembled before further usage. 

9. If the pressures recorded are constant, but below 
the low listed specification, replace the flow control 
valve and recheck. If the pressures are still low, replace 
the rotating group. 

10. If the pump checks to specification, leave the 
valve open and turn (or have turned) the steering wheel 
into both corners. Record the highest pressures and com¬ 
pare with the maximum pump pressure recorded. If this 
pressure cannot be built in either (or one) side of the 
gear, and is below specification, the gear is leaking inter¬ 
nally and must be disassembled and repaired. 

11. Shut off engine, remove testing gage, spare hose, 
reconnect pressure hose, check fluid level or make 
needed repairs. Run engine and recheck fluid level as 
outlined in Note 1. 

3. Steering Pump Fluid Cooler Tube 
A/C Cars Only (Fig. 9-7) 

a. Removal 

1. Position container under fluid cooler to catch 
lubricant that will escape when hose and clamp are 
removed. 

2. Remove clamp securing return hose to fluid 
cooler tube and position hose to prevent further leakage 
of fluid. 

3. Separate return line from gear and plug opening 
at gear to prevent loss of fluid and entrance of dirt into 
system. 



Fig, 9-7 Steering Pump Fluid Cooler 
Location A/C Only 
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4. Remove screws and clips securing cooler tube to 
frame center engine brace and underside of frame cross 
member. 

(NOTE: Eldorado cooler is not secured at frame 
crossmember.) 

5. Bend or cut cooler tube as necessary to facilitate 
removal from car, and remove cooler tube. 


b. Installation 

1. Obtain a fluid cooler repair kit consisting of a 
1970 limousine cooler tube “trombone, 1 * two clamps 
approximately eight inches of power steering hose, and a 
shaped return line. (The return line is used on 1971 cars 
without air conditioning.) 

(NOTE: If working on Eldorado, repair kit will not 
be necessary as cooler can be installed in one piece. 
Tighten return line fitting at gear to 30 foot-pounds, clip 
at engine center brace to 11 foot-pounds, and clamp 
securing cooler to pump return hose to 20 inch-pounds. 
Bleed and refill steering system. Note 1.) 

2. Position “trombone" on center engine brace so 
that longest side is toward front of car and secure with 
clip and screw, tightening to 11 foot-pounds. 

(NOTE: Make sure bend in tube is clear of right 
strut rod support member.) 

3. Install 1971 non-A/C return tube in return line 
fitting of steering gear so that line is routed over gear 
and under frame. 

4. Secure return line to underside of frame side- 
member with clamp and screw, tightening to 11 foot¬ 
pounds. 

5. Install hose on return line and on longest end of 
“trombone" and secure each end with clamp, tightening 
to 20 inch-pounds. 

6. Connect steering pump return hose to short end 
of “trombone" with clamp, tightening to 20 inch- 
pounds. 

7. Bleed and refill steering system with power steer¬ 
ing fluid, following procedure of Note 1. 


4. Checking Steering Gear 
Adjustments (On Car) 

Before making adjustments to the power steering 
gear to correct conditions such as shimmy, hard or loose 
steering, road shock, wander, or weave, a check should 
be made of front end alignment, shock absorbers, wheel 
balance, tire pressure or for tight front wheel bearings, 
loose steering rod ends, or loose pitman arm. 

When steering gear is thought to be out of adjust¬ 
ment, a quick check can he made by moving steering 
wheel back and forth with short slow motions at the “on 
center” position with engine off. Excessive looseness felt 
or heard indicates that either the pitman shaft or the 
thrust bearing requires adjustment. These adjustments 
can be made on car with engine off as follows: 



DRAG LINK 


PITMAN 
ARM TAB 


PITMAN ARM 


PULLER J-8990 




>? % - 




Fig. 9-8 Disconnecting Pitman Arm 


a. Thrust Bearing Preload Check 
(Just Away From the Stops) 

1. Remove pitman arm from drag link, using Puller 
Tool J-8990-01, Fig. 9-8. Make certain tool is posi¬ 
tioned with puller engaging tabs on pitman arm. On 693. 
disconnect pitman arm from drag link as described in 
Note 27, steps 2, 3 and 4. 

2. Check for any distortion or binding in flexible 
coupling. Correct as necessary, see Note 6. 

3. Turn steering wheel just away from stops, and 
use a spring tension scale with a piece of string to 
measure pull on steering wheel through an arc not 
exceeding one inch. Fig. 9-9. Total pull should be be¬ 
tween 4 and 12 ounces (thrust bearing and friction). 

CAUTION: Make certain string and spring ten¬ 
sion scale remain on a line tangent to the steering 
wheel as the reading is made; otherwise , inaccurate 
readings may result. 

4. If pull is greater or less than specified, loosen 
adjuster plug locknut and back off adjuster plug 1/8 
turn, using Spanner Wrench J-7624. 

(NOTE: If position of holes in adjuster plug is such 
that there is insufficient clearance for using Spanner 
Wrench, insert a #10 bolt 3/4 inch long in one of the 
adjuster plug holes and rotate flexible coupling until 
lower flange contacts bolt. Then back off adjuster plug 
1/8 turn.) 

5. Recheck steering “pull” with wheel just away 
from the stops, 

6. Adjust preload by tightening adjuster plug to 
obtain 2 to 6 ounces (at rim of steering wheel) in excess 
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Fig. 9-9 Checking Steering Wheel Pull 


of total drag that was just measured with adjuster plug 
backed-off 1/8 turn. 

7. Tighten adjuster plug locknut and recheck pre¬ 
load to insure that plug did not move when nut was 
tightened. 

b. Checking Worm and Ball Preload 
(1/2 Turn Off-Center) 

1. Locate center of steering wheel travel and turn 
wheel 1/2 turn “off-center”. 

2. With wheel 1/2 turn “off-center”, measure and 
record total pull through an arc not exceeding one inch. 
Due to worm and ball preload, the total pull should be 
from 2 to 8 ounces in excess of the pull just away from 
the stop previously recorded. 

CAUTION: Make certain that string and spring 
tension scale remain on a line tangent to the steer¬ 
ing wheel as the reading is made; otherwise inac¬ 
curate readings may result. 

3. If total pull is less than one ounce or more than 
9 ounces in excess pull, with wheel just away from stop, 
steering gear must be removed from car and dis¬ 
assembled for replacement of worm shaft balls, see Note 
12e. 

4. Check for roughness in worm and rack-piston by 
turning wheel between 1/4 turn and 1 turn “on-center” 
on each side. Noticeable roughness also requires worm 
replacement. 

c. Checking Pitman Shaft End Play 
(On-Center) 

1. Find exact center of steering wheel travel. Tight 
spot due to pitman shaft may extend for 1/4 turn on 
either side. 

2. With wheel “on-center”, measure and record 
total pull through an arc of three inches or less. 

CAUTION: Make certain that string and spring 


tension scale remain on a line tangent to the steer¬ 
ing wheel as the reading is made; otherwise , inac¬ 
curate readings may result. 

3. This reading should not be more than 36 ounces, 
but should be 8 to 20 ounces more than a reading taken 
1/2 turn “off-center”. 

(NOTE: On new steering gears, the factory setting 
with ball bearing preloads and new seal drag may cause 
total pull to be as high as 40 ounces. Within the first 100 
miles of operation, the seals seat themselves and the ball 
bearings polish the rack-piston and worm shaft grooves 
sufficiently to meet the service specifications.) 

4. If pitman shaft end play is not within limits, it 
should be adjusted so that “on-center” preload is 16-18 
ounces more than the 1/2 turn “off-center” load but still 
not more than 36 ounces. Adjust on car by loosening 
locknut and turning adjusting screw as required. 
Recheck pull after tightening locknut. 

5. When steering gear adjustments are completed, 
remove spring scale, connect pitman arm to drag link, 
and tighten drag link nut to 45 foot-pounds. Install cot¬ 
ter pin securing drag link nut. On 693, connect pitman 
arm to drag link as described in Note 27d. See 
CAUTION on page 9-21. 

5 . Steering Linkage Parallelism 
(Except 693) 

The parallelism of the steering linkage drag link 
should be checked in cases of steering wander and 
instability after the normal corrective adjustments such 
as standing height and front wheel alignment have been 
made. A quick check can be made by sighting from the 
front of the car with the car on a wheel alignment 
machine. 

The drag link should appear parallel with the bottom 
of the engine oil pan and frame front crossmember, Fig. 
9-10. If it is not, correction can be made by loosening 
the idler arm support bracket mounting screws on the 
frame side rail and adjusting the bracket to obtain the 
desired drag link position. Tighten the mounting screws 
after adjustment. See CAUTION on page 9-21. 

If the correction required cannot be made by this 
adjustment, additional correction can sometimes be 
obtained by tightening the pitman arm nut to a higher 
torque. This will move the pitman arm further onto the 
steering gear splined shaft. 



Fig. 9-10 Steering Linkage Parallelism 
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In no case should the pitman arm or idler arm be 
bent to obtain the required adjustment. See CAUTION 
on page 9-21. 

6. Steering Column Alignment 

(NOTE: Do not raise car on hoist while aligning 
column as full weight of car must be on wheels for 
proper alignment.) 

1. Start engine and position front wheels in the 
straight ahead position for easy access to flex-coupling 
adjustment screws. 

2. Remove steering column lower cover as 
described in Section 12, Note 41. 

3. Loosen screw that attaches shift pointer to right 
hand side of column shift bowl to avoid damage to shift 
pointer while adjusting column. 

4. Loosen two bolts that secure upper steering 
column mounting bracket to upper steering column 
support. 

5. Loosen six screws that secure lower steering 
column bracket to toe pan and one clamp screw securing 
lower steering column bracket to column. 

6. On “C” cars, loosen one clamp screw that 
secures steering shaft to flex-coupling clamp. On “693’y 
loosen clamp screw securing steering extension shaft to 
universal joint clamp. 

7. Align the steering colum to the instrument panel 
as follows: 

a. Adjust in and out position of column to instru¬ 
ment panel as described below: 


Upper edge of column shift bowl (at column center- 
line) must be the proper distance from instrument panel 
bezel to have correct steering wheel to driver rela¬ 
tionship. If working on standard column, this distance 
should be 4-7/16", on Tilt and Telescope column, 
measurement should be 2-1/4". 

b. After making the above adjustment, center 
column within the instrument panel bezel. 

Lightly torque two upper mounting brackets to sup¬ 
port bolts. 

8. Check alignment of flex-coupling disc. The steer¬ 
ing column and gear are correctly aligned when the rub¬ 
ber disc is flat and the pins are centered in the “C” slots 
in the upper flange. The pins should extend beyond the 
edges of the flange slots equally at both locations, Fig. 
9-1 L After alignment, tighten clamp screw to 30 foot¬ 
pounds. See CAUTION on page 9-21. 

9. Install steering column lower support and make 
final adjustments as follows: 

a. Position lower half of mounting bracket against 
column and lightly torque two bottommost bracket to 
toe pan screws. 

b. Position upper half of mounting bracket and 
lightly torque remaining four bracket to toe pan screws. 

c. Tighten clamp bolt securing bracket halves to 18 
inch-pounds. 

d. Start engine and turn steering wheel from stop to 
stop several times to neutralize position of column. 

e. Tighten two upper mounting bracket to support 
bolts to 20-foot-pounds. 

CAUTION: DO NOT exceed 20 foot-pounds as 
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Fig. 9-11 Steering Shaft Flexible Coupling 
















that is the maximum torque the release capsule 
can withstand and still provide satisfactory release. 

f. Tighten all six lower mounting bracket to toe 
pan screws to 35 inch-pounds. 

10. Adjust shift pointer and tighten attaching screw. 

11. Install carpet at lower column support and posi¬ 
tion rubber carpet seal over carpet. 

12. Install steering column lower cover as described 
in Section 12, Note 41, and recheck for proper opera¬ 
tion of assembly. If necessary, repeat step 10. 

13. Move column seal downward to cover clearance 
gap between bezel arid shift bowl. 

14. Check shift linkage for proper operation. Adjust 
if necessary as outlined in Section 7, Note 4, for C-cars 
and Note 21 for “693” cars. 

CA UTION: Check adjustment of neutral switch 
after realigning column to make sure car cannot be 
started with the shift lever in any of the drive 
positions . Follow procedure for neutral switch 
adjustment as outlined in Section 12, Note 32. 

7 . Steering Pump 

a. Removal 

1. Disconnect pressure and return lines from pump. 
Plug all openings to prevent loss of fluid and entrance of 
dirt into system. 

2. Remove nut securing pump mounting bracket to 
cylinder head stud. 

3. Remove adjusting screw securing mounting 
bracket to front of cylinder block. 

4. Remove drive belts from pulley. 

5. Remove bottom pivot screw and steering pump 
with bracket attached. 

b. Installation 

1. Position steering pump, with bracket attached, 
to engine and loosely install bottom pivot screw securing 
pump and bracket to front of cylinder block. 

2. Position drive belts on pulley. Do not tension 
belts at this time. 

3. Loosely install adjusting screw securing mount¬ 
ing bracket to front of cylinder block. 

4. Loosely install nut securing pump mounting 
bracket to cylinder head stud. 

5. Adjust belt tension as follows: 

a. Place Belt Tension Gage, J-23600, on drive belt 



midway between pulleys at location B, shown in Section 
6, Fig. 6-10. 

b. Pull pump toward outside of car until correct 
belt tension is reached on belt tension gage, using the 
tool illustrated in Fig. 9-12, which can be made from bar 
steel stock and self-tapping screws. This tool fits into the 
accommodating holes in the front face of the pump cast¬ 
ing behind the pulley. Do not pull or pry on pump 
reservoir. 

(NOTE: Proper tension for a new belt is 100 lbs., 
and 55-70 lbs. for a belt that has been previously 
tensioned.) 

c. Tighten all mounting and adjusting bolts and nut 
to 22 foot-pounds. 

6. Unplug fittings and connect high pressure line at 
rear of pump. Tighten fitting to 40 foot-pounds. 

7. Unplug fittings and install return hose on fitting 
at side of pump and secure with clamp. Tighten clamp to 
20 inch-pounds. 

8. Check fluid level as described in Note 1. 

9. Bleed steering gear as described in Note 1, Step 

3. 

8. Steering Pump Disassembly, 
Cleaning and Inspection, 
and Assembly 

a. Disassembly {Fig. 9-13) 

1. Remove pump as described in Note 7a, and drain 
oil from pump. 

2. Clamp mounting bracket in vise with pump 
attached and remove pulley retaining nut from shaft. 

3. Remove pulley from shaft using J-21883, Pump 
Pulley Puller, Fig. 9-14. 

CA UTION: Never remove pulley by pounding it 
off with a hammer. This could damage pulley as 
well as snap ring at inner end of the shaft. If the 
snap ring is damaged , complete disassembly of the 
pump is required for replacement. 

4. Remove woodruff key from shaft. 

5. Remove bracket from pump. 

6. Place pump assembly in vise, shaft down, using 
flat on housing for one clamping surface. Do not exert 
excessive force, as this may distort bearing. 

7. Remove pressure union and O-ring seal from rear 
of pump assembly. Discard O-ring seal. 

CA UTION: Spring loaded flow control valve 
tends to “pop” out when pressure union is 
removed. 

8. Lift reservoir from pump housing by rocking 
reservoir up and away from housing. 

9. Remove and discard outer pump housing O-ring 
seal, mounting bolt O-ring seals, and flow control valve 
opening O-ring seal. 

10. Rotate end plate retaining ring so that one end 
of ring is over hole in housing. Spring one end of ring 


Fig. 9-12 Belt Tensioning Tool 
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Spring Thrust Plate 

Retaining Ring 
Pressure Union 



Fig. 9-13 Steering Pump Disassembled 


with punch to allow screwdriver to be inserted to lift 
ring out, Fig. 9-15. 

! 1. Remove end plate. End plate is spring loaded and 
will generally raise above the housing, making removal 
easy. However, if end plate should stick, a slight rocking 
action on top surface will free the plate. 

12. Remove pressure plate spring. 

13. Remove pressure plate, cam ring, and dowel pins 
from pump housing. 

14. Remove pump from vise, and remove flow con- 



Fig. 9-14 Removing Pump Pulley 


trol valve and spring. Flow control valve is serviced as a 
unit and should not be disassembled. 

15. Tap end of shaft lightly on bench until shaft is 
free from pump housing. Then remove shaft with rotor 
and vanes, and thrust plate attached. 

16. Remove vanes from rotor, then remove retaining 
ring from splincd end of shaft and remove rotor and 
thrust plate from shaft. Discard retaining ring. 

(NOTE: To remove retaining ring, clamp shaft in 
soft jawed vise, and using a pair of long nose pliers or a 
screwdriver, pry retaining ring off shaft. Be careful not 
to damage shaft with vise jaws.) 

17. Remove pressure plate O-ring seal and end plate 
O-ring seal from bore of housing and discard. 

18. Remove shaft seal by prying out with screw¬ 
driver and discard seal. 



Fig. 9-15 Removing End Plate Retaining Ring 
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(NOTE: Take care not to damage housing bore.) 

b. Cleaning and Inspection 

Carefully clean all pump parts in non-toxic cleaning 
solvent. Replace any damaged or worn parts. 

1. Inspect flow control valve assembly for score 
marks, wear, burrs, or other damage. 

2. Inspect castings for cracks or other visual 
evidence of damage. Check machined surfaces, espe¬ 
cially mating surfaces on O-ring seats, for scratches or 
burrs that might permit leaks. Examine the V-shaped 
notches at edges of discharge ports on pressure plate. 
These notches must be clean and undamaged if pump 
noise is to be avoided, as they cushion the hydraulic 
shock when each vane passes the port. 

3. Inspect cam ring end surfaces for score marks. 

(NOTE: Cam ring is specially treated which leaves a 
dull gray-black finish on wear surface. Wavy grain 
appearance inside cam ring is normal.) 

4. Inspect pump shaft for score marks, excessive 
wear, or damage -- particularly at splines, keyway, and at 
bearing and seal surfaces. Separate rotor and vanes and 
inspect for wear and general condition. 

5. Inspect shaft bushing in pump housing, and 
replace pump housing if bushing is scored or excessively 
worn. 

6. If any internal parts are found to be worn or 
damaged, disassemble gear and clean internal parts. 

c. Assembly 

1. Lubricate new O-ring seals and seal areas with 
power steering fluid. 

2. Lubricate new shaft seal with power steering 
fluid and install in housing with metal backing up. Use 
Seal Installer, J-7728, Fig. 9-16. 

3. Install new pressure plate and end plate O-ring 
seals in grooves in pump housing. 




Fig. 9-17 Installing Pump Shaft Assembly 

4. Install thrust plate on drive shaft with ported 
face toward splined end of shaft. 

5. Install rotor on shaft with counterbored end 
toward thrust plate. 

6. Clamp shaft in soft jawed vise and install new 
retaining ring on splined end of shaft by prying ring 
open and sliding it down over shaft until it seats itself in 

ring groove. Be careful not to damage shaft. 

7. Insert drive shaft with thrust plate and rotor into 
housing, using Seal Protector, J-22616, Fig. 9-17. Make 
sure that shaft is properly seated. 

8. Place pump housing in vise, hub down, using flat 
on hub for one clamping surface. 

9. Install dowel pins through thrust plate into 
pump housing. 

10. Install cam ring on dowel pins with rotation 


Pntotinn A rrnu< 



Fig. 9-16 Installing Pump Shaft Seal 


Fig. 9-18 Installing Cam Ring 
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Fig. 9-19 Installing End Plate Retaining Ring 


arrow toward rear of pump housing and pointing in 
direction of pump rotation, Fig. 9-18. Direction of rota¬ 
tion is counterclockwise when viewed from rear of 
pump. 

11. Install vanes in slots in rotor, with radius edges 
toward outside of rotor, so they ride on cam ring. 

12. Lubricate outside diameter of pressure plate with 
petrolatum or equivalent to prevent damage to O-ring 
and install pressure plate on dowel pins with ported face 
toward cam ring. Install plate so that narrow slots in 
plate engage dowel pins. Make sure that pressure plate is 
properly seated by tapping lightly around outer cir¬ 
cumference with a wooden hammer handle. 

13. Install pressure plate spring. 

14. Lubricate outside diameter of end plate with 
petrolatum or equivalent and install end plate in pump 
housing. 

plate below retaining ring groove, and install end plate 
retaining ring, Fig. 9-19. Make certain that ring is com¬ 
pletely seated in groove of housing. 

16. Install new outer pump housing O-ring seal, flow 
control valve opening O-ring seal, and mounting bolt 
O-ring seals in pump housing. 

17. Install reservoir on pump housing. Do not ham¬ 
mer on housing. 


Flow Control Valve 



Fig. 9-20 Installing Flow Control Valve 


18. Install flow control valve spring. 

19. Install How control valve (hex head screw goes 
into bore first), Fig. 9-20. 

20. Install pressure union using a new O-ring seal. 
Tighten to 32 foot-pounds. 

21. Install mounting bracket on pump and secure 
with three bolts and lockwashers. Tighten bolts to 32 
foot-pounds. 

22. Clamp mounting bracket in vise with pump at¬ 
tached. 

23. Install woodruff key in shaft. 

24. Install pulley on shaft by first aligning key in 
shaft with keyway in pulley. Position pulley by hand as 
far on shaft as possible. 

25. Install pulley nut, tighten to 47 foot-pounds. 

26. Install pump on car as described in Note 7b. 

9. Steering Pump Shaft Seal 
Replacement (Off Car) 

Steering pump shaft seal cannot be replaced with 
pump on car as there is insufficient clearance for applica¬ 
tion of tools for removing pulley and installing seal. For 
replacing seal only, proceed as follows: 

1. Remove pump from car as described in Note 7a. 

2. Clamp mounting bracket in vise with pump at¬ 
tached and remove nut from shaft pulley. 

3. Remove pulley from shaft using pulley puller, 
J-21883, Fig. 9-14. 

CAUTION: Never remove pulley by pounding it 
off with a hammer as this could damage pulley as 
well as internal parts . 

4. Remove woodruff key from pump drive shaft. 

5. Remove shaft seal by prying out with sharp tool. 

CAUTION: Insert sharp tool between seal and 
pump housing. Do not pry against pump shaft 

6. Remove pump and mounting bracket from vise 
and lay flat on bench, allowing return pipe to hang over 
side of bench, Fig. 9-21, so it will not be damaged when 
installing new shaft seal. 

CA UTION: Pump mounting bracket may be 
damaged if clamped in vise while installing new 
shaft seal 

7. Install Seal Protector, J-22616, on pump drive 
shaft. 

8. Position new shaft seal on drive shaft with metal 
backing facing pulley end of shaft. 

9. Install seal, using Pump Shaft Seal Installer, 
J-7728, Fig. 9-21. Tap tool lightly with small hammer 
until seal is properly seated in shaft hub. 

10. Clamp mounting bracket in vise with pump 
attached. 

11. Install woodruff key in shaft. 

12. Install pulley on shaft by first aligning key in 
shaft with key way in pulley. Position pulley by hand as 
far on shaft as possible. 

13. Install pulley nut, tighten to 47 foot-pounds. 

14. Install pump on car as described in Note 7b. 
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Fig. 9-21 Installing Pump Shaft Seal (Off Car) 


10. Steering Gear (Except 693) 


a. Removal 


1. Position container under gear to catch dripping 
fluid. 

2. Disconnect pressure and return lines at steering 
gear. Plug all openings to prevent loss of fluid and 
entrance of dirt into system. 

3. Remove two nuts and lockwashers that hold the 
upper half of the flexible coupling to the lower shaft. 


4. Raise car. 

5. Remove nut and lockwasher, break pitman arm 
loose from pitman shaft using Pitman Arm Puller, 
J-6632, and remove pitman arm from steering gear. 


(NOTE: Residual torque on nut after driving may 
range from 10-200 foot-pounds.) 

6. Remove three screws that hold steering gear to 
frame side rail, lower gear assembly down and out of car 
with pitman arm attached. 


b. Installation 

1. Position steering gear to frame side rail so that 
flexible coupling bolts engage upper flange. 

(NOTE: One bolt is 5/16", the other is 3/8".) 

Secure gear to side rail with three mounting screws. 
Tighten screws to 55 loot-pounds. See CAUTION on 
page 9-21. 

2. Position pitman arm on pitman shaft and install 
lockwasher and nut. Tighten nut to 185 foot-pounds to 
seat arm on shaft. See CAUTION on page 9-21. 

3. Lower car, 

4. Unplug openings and connect pressure and 
return lines to steering gear. Tighten fittings to 30 foot¬ 
pounds. 

5. Install 5/16" nut and lockwasher, and 3/8" nut 
and lockwasher to bolts through the flexible coupling. 


lighten nuts to 20 foot-pounds. See CAUTION on page 
9-21. 

6. Check fluid level and bleed steering system as 
outlined in Note 1. 


11. Steering Gear, Removal of 
Major Components 

1. Position gear assembly in vise with end cover 
tilted upward about 20°, and clamp lower tab at valve 
end of gear. 

2. Remove locknut from adjuster screw on end of 
pitman shaft and discard. 

3. Remove four side cover-to-housing retaining 
screws. 

4. Rotate pitman shaft adjuster screw with an Allen 
wrench until side cover is lifted free from housing. 

5. Separate side cover from pitman shaft. Discard 
side cover O-ring and gasket assembly if necessary. 

6. Rotate gear housing end cover retaining ring so 
that one end of ring is over hole in housing. Spring one 
end of ring with punch to allow screwdriver to be 
inserted to lift ring out, Fig. 9-22. 

7. Rotate coupling flange counterclockwise until 
rack-piston loosens end cover in housing. Remove end 
cover and O-ring from housing. 

CA UTION: Do not rotate any further than neces¬ 
sary or balls will fall out of their circuit and pit¬ 
man shaft teeth and rack-piston will become 

disengaged . 

8. Remove rack-piston end plug in the following 
manner. 

a. Strike end plug with a plastic mallet to unseat 
threads. 

(NOTE: This is important, as end plug is tightened 
to 80 foot-pounds during assembly and could break dur¬ 
ing removal if not handled carefully. 

b. Turn flexible coupling flange until pitman shaft 
teeth are centered in housing, 

c. Use a ratchet and a 1/2 inch square drive exten¬ 
sion to remove end plug, Fig. 9-23. 



Fig. 9-22 Removing End Cover Retaining Ring 
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Fig. 9-23 Removing Rack Piston End Plug 


9. Tap end of pitman shaft with a soft mallet and 
slide pitman shaft out of housing. Remove slowly as oil 
will drain from the housing. 

10. Remove housing end plug O-ring seal from hous¬ 
ing and discard if not previously removed. 

11. Insert Rack-Piston Arbor, J-21552, into rack- 
piston against end of worm. Turn coupling flange 
counterclockwise, while holding tool tightly against 
worm, to force rack-piston on to arbor, and remove 
rack-piston from gear housing, Fig. 9-24. Do not remove 
Rack-Piston Arbor from rack-piston until ready to 
remove balls from rack-piston. 

(NOTE: On 693 steering gears the large snap ring 
visible at the bottom of the bore is a stop. Do not 
remove this snap ring.) 

12. Remove flexible coupling flange retaining screw 
and remove coupling flange assembly. 

13. Remove adjuster plug locknut by breaking it 
loose with hammer and punch, and remove locknut from 
housing. 



Fig. 9-24 Installing Rack Piston Arbor 



Fig. 9-25 Removing Adjuster Plug 

14. Loosen adjuster plug assembly, using Spanner 
Wrench J-7624, Fig. 9-25, and remove from housing. 
Remove and discard adjuster plug O-ring. 

15. Remove valve assembly by grasping stub shaft 
and pulling out. Separate worm and shaft and remove 
and discard lower shaft cap O-ring. 

16. Remove worm, lower thrust bearing, and races 
from upper end of housing. 

12. Steering Gear, Disassembly, 
Inspection, and Assembly of 
Major Components 

Disassembly of the major components within the 
gear must be performed on a clean workbench. The 
work area, tools, and, parts must be kept clean at all 
times. Refer to Fig. 9-26 for parts nomenclature and 
location. 

a. Gear Housing, Pitman Shaft Needle 
Bearing, and Seals 

Disassembly 

1. Remove pitman shaft seal retaining ring from 
gear housing, using Snap Ring Pliers, J4245 (#3), and, 
then remove outer back-up washer. 

2. Drive needle bearing, outer seal, inner backup 
washer, and inner seal from gear housing bore with Pit¬ 
man Shaft Bearing Remover, J-6657. Discard seals. 

Inspection 

1. Inspect pitman shaft and needle bearing for 
broken or pitted rollers. 

2. Inspect housing bore. If badly scored or worn, 
replace housing. 

3. Inspect high pressure line hose connector seat in 
gear housing. If badly scored, replace as described in 
Note 14. Inspect poppet and seat and replace if 
deformed or scored. 

4. Inspect low pressure line hose connector seat in 
gear housing. If badly scored, replace as described in 
Note 14. 







9-32 


STEERING 


1 


Lock Nut 

Retaining Ring 

Washer Ana 
Dust Seal 

Oil Seal 




Bearing 

I 

Adjuster Plug 

“O" Ring 

Thrust Bearing Races 
Bearing Retainer 



Assembly 


Thrust Bearing 
Spacer 

H °se Connector Seats , 
Valve Spool 1 

‘ v l o j Poppet Valve 

Valve Body Rings 

■ Spring 

Stub Shaft Thrusf 

Worm Bearing 

pt f. 3 

Races 

Lower Thrust 
Bearing 

Bearing 


rirman Ohatt 
Assembly 

m 



“O" Ring 

"O" Ring Back-Up Seals 

Valve Housing 



Screws 

Clamp 

M 

Ball Return 
Guide 

Balls 

“O" Ring 
Piston Ring 


Oil Seals 
Retaining Ring 



Rack- Piston 
Rack-Piston End Plug 

Washers “°" Rin 9 

Housing End Cover 

■ 

Retaining Ring 



Fig. 9-26 Steering Gear Disassembled 


5. Inspect ball plug in valve body end of housing. If 
it is leaking or raised above the surface, it may be driven 
in flush or 1/16 inch below surface. Ball can be tightened 
by staking housing. 

6. Inspect all retaining ring grooves and seal sur¬ 
faces for damage or failure. 

Assembly 

L Thoroughly clean the parts and lubricate them 
with power steering fluid. 





Universal Handle 
J-8092 


Pitman Shaft 
Bearing Installer 
J-22407 


2. Install pitman shaft needle bearing on Bearing 
Installer J-22407, with shoulder on bearing against tool. 
Position bearing and tool in housing and press bearing 
into housing, until bearing is bottomed out against hub 
ol housing. Fig. 9-27. On constant ratio steering gears 
press bearing in until bottom edge of bearing is flush 
with the housing bore surfaces. 

3. Lubricate pitman shaft bore and single lip pit¬ 
man shaft seal with power steering fluid and install seal, 
lip down, into bore, using Seal Installer, J-6219, Fig. 
9-28. Do not drive seal more than 1/8 inch below lip of 
bore. 



Fig. 9-27 Installing Pitman Shaft Bearing 


Fig. 9-28 Installing Pitman Shaft Seal 
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Fig. 9*29 Removing Thrust Bearing Retainer 

4. Remove tool and place steel washer on top of 
seal. Using tool J-6219, drive seal approximately 1/2 
inch further into bore. 

5. Lubricate double lip seal with power steering 
fluid and install seal into housing bore. Using Seal 
Installer, J-6219, drive seal down into bore until top 
edge of seal is flush with bottom edge of retaining ring 
groove. 

6. Remove tool and place steel washer and retaining 
ring over seal. Using tool J-6219, drive both seals down 
into bore until retaining ring falls into retaining ring 
groove. 

(NOTE: In order to avoid possible damage to seal¬ 
ing surface of lower seal, it is important that seals and 
washers be driven down only far enough so that retain¬ 
ing ring falls into ring groove.) 


b. Adjuster Plug Assembly 

(NOTE: If replacing oil seal only , install adjuster 
plug loosely in the gear housing. Remove retaining ring 
with Snap Ring Pliers, J4245. Pry out dust seal and oil 
seal from bore of adjuster plug, being careful not to 
score the needle bearing bore. To install, follow Steps 2, 
3, and 4 under Assembly.) 

Disassembly 

1. Remove thrust bearing retainer with a screw¬ 
driver, Fig. 9-29. Pry alternately on dimples so as not to 
score needle bearing bore, and discard. Remove thrust 
bearing spacer, thrust bearing, and thrust bearing races. 

2. Remove adjuster plug O-ring seal and discard. 

3. Remove stub shaft retaining ring, using Sanp 
Ring Pliers, J-4245 (#3). 

4. Remove combination washer and dust seal and 
discard. 

5. Remove stub shaft oil seal by prying out with 
screwdriver and discard. 

Inspection 

1. Inspect needle bearing in adjuster plug. If rollers 
are broken or pitted, remove needle bearing by pressing 
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Fig. 9-30 Removing and Installing Adjuster Plug Bearing 

out from thrust bearing end, using Adjuster Plug Bearing 
Remover and Installer, J-6221, Fig. 9-30. 

2. Inspect thrust bearing spacer for cracks. 

3. Inspect thrust bearing rollers for wear, pitting, 
scoring, or cracking. If any of these conditions are 
found, replace bearing and both thrust bearing races. 

4. Inspect thrust bearing races for wear, pitting, 
scoring, cracking, or brinelling. If any of these condi¬ 
tions are found, replace races and check thrust bearing 
and thrust bearing spacer. 

Assembly 

1. If adjuster plug needle bearing was previously 
removed, install new needle bearing on Tool J-6221. 
with letters on bearings against tool. Position bearing 
and tool over thrust bearing end of plug and drive bear¬ 
ing into plug. Fig. 9-30. End of bearing must be flush 
with bottom surface of stub shaft seal bore. 

2. Lubricate new stub shaft oil seal with power 
steering fluid and. using Adjuster Plug Seal Installer, 
J-5188, Fig. 9-31, install seal far enough to provide clear¬ 
ance for dust seal and retaining ring. 

3. Lubricate new dust seal with power steering fluid 
and install in plug with rubber face outward. 

4. Install retaining ring with Snap Ring Pliers, 
J-4245 (#3), making certain that ring is properly seated. 

5. Lubricate new O-ring seal with power steering 
fluid and install in groove on adjuster plug. Assemble 
large O.D. thrust bearing race, and thrust bearing, small 
thrust bearing race, and thrust bearing spacer on adjuster 
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Fig. 9-31 Installing Oil Seal 

plug. Press bearing retainer into needle bearing bore, 
using a brass or wooden dowel. Radial location of 
dimples is not important. 

(NOTE: Dowel used to install thrust bearing 
retainer should be notched to clear retainer dimples. 
Dimples will distort if used as installation surface.) 

c. Stub Shaft and Valve Assembly 

The complete valve assembly is a precision unit with 
selective fitted parts hydraulically balanced during 
assembly. If replacement of any valve part other than 
rings or seals is necessary, the complete rotary valve 
assembly must be replaced. 

Do not disassemble valve unless absolutely necessary, 
to avoid possibility of damage to the assembly. If valve 
spool dampener O-ring requires replacement, remove 
valve spool as outlined below, replace O-ring and install 
spool. 

Disassembly 

1. Remove cap to worm O-ring seal and discard. 

2. Remove stub shaft, torsion bar, and valve cap 
assembly by holding valve assembly in both hands, with 
thumbs on valve body, lap torsion bar lightly against 
workbench. This will dislodge cap from valve body-to- 
cap pin. Move the assembly forward far enough for the 


cap to clear the valve body and disconnect the stub shaft 
pin from the valve spool. Then remove the stub shaft 
assembly leaving the spool in the valve body. 

CAUTION: Clearance between valve body and 
spool is .0004-.0006 inch . Slightest cocking of 
spool may cause it to stick in the valve body. 

3. Remove valve spool from valve body by with¬ 
drawing spool from the flat end of the valve body with a 
steady twisting pull to prevent jamming. If slight sticking 
occurs, carefully work spool back into valve body. If this 
does not free spool, it has become cocked in the valve 
body bore. Do not attempt to force the spool in or out 
if it becomes cocked. Visual inspection on a flat surface 
will show in which direction spool is cocked. A few very 
light taps with a light, soft plastic or rawhide mallet 
should align spool in bore and free it. 

CAUTION: Do not tap with anything metallic. If 
spool can be rotated, it can be removed. 

Inspection 

1. If there is evidence that torsion bar O-ring seal 
inside stub shaft has been leaking, entire valve assembly 
should be replaced. 

2. Check pin in valve body that engages cap. If it is 
severely worn, cracked, or broken, the entire valve 
assembly should be replaced, 

3. Check smaller of the two worm pin grooves in 
valve body. If it is severely worn, entire valve assembly 
should be replaced. 

4. Check spool drive pin on stub shaft. If it is 
severely worn, cracked, or broken, entire valve assembly 
should be replaced. 

5. Examine spool O.D, for nicks, burrs, or bad wear 
spots. If any are found, entire valve assembly should be 
replaced. A slight polishing is normal on valving surfaces. 

6. Examine valve body I.D. for nicks, burrs, or bad 
wear spots. If any are found, entire valve assembly 
should be replaced. A slight polishing is normal on valv¬ 
ing surfaces. 

7. Check fit of spool in valve body before installing 
valve spool dampener O-ring seal. 

When lubricated with power steering fluid, spool 
should rotate smoothly without binding or catching. If 
either occurs, entire valve assembly should be replaced. 

8. Examine needle bearing diameter of stub shaft. 
If it is badly worn, or scored, entire valve assembly 
should be replaced. 

9. Visually inspect valve body rings. If damaged, 
carefully cut valve rings and O-ring back-up seals. 
Remove and discard. 

Assembly 

1. If new valve body back-up O-ring seals are neces¬ 
sary, lubricate them with power steering fluid. Assemble 
in ring grooves on valve body. Do not allow seals to 
become twisted. If new valve rings are necessary, lubri¬ 
cate them with power steering fluid and assemble valve 
rings in ring grooves over back-up O-ring seals by care¬ 
fully slipping rings over valve body, Fig. 9-32. Rings may 
appear to be loose in grooves, but the heat of the oil 
after assembly will cause them to tighten. 
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Fig. 9-32 Installing Valve Rings 

2. Lubricate new valve spool dampener O-ring seal 
with power steering fluid and install seal in valve spool 
groove. 

3. Install spool into valve body, Fig. 9-33, sliding it 
partially through toward notched end. 

CA UTION: Because clearance between spool and 
valve body is .0004-.0006 inch extreme care must 
be taken when assembling these parts. 

4. Insert stub shaft through spool to engage locking 
pin in spool. 

5. Pull spool and stub shaft into valve body aligning 
stub shaft notch with valve body pin. Fig, 9-34. 

6. Lubricate new cap-to-worm O-ring seal with 
power steering fluid and install in valve body. 

(NOTE: Do not install upper thrust bearing assem¬ 
bly on valve assembly at this time.) 

d. Pitman Gear Shaft and Side Cover 

Inspection 

1. Inspect pitman shaft bearing surface in side cover 
for excessive wear or scoring. If badly worn or scored, 
replace side cover. 

(NOTE: The bearing may extend from the side 
cover. It is not necessary to reposition the bearing or 
replace the side cover if this condition occurs.) 

2. Visually inspect pitman shaft sector teeth, bear¬ 
ing and seal surface. If abnormally worn, pitted, or 
scored, replace pitman shaft. 


VALVE SPOOL 



Fig. 9-33 Installing Spool in Body 



Fig. 9-34 Installing Stub Shaft 


e. Rack-Piston and Worm Assembly 
Disassembly 

1, Place assembly on a clean cloth. Remove return 
guide clamp screws and remove clamp. 

2. Remove ball return guides and Arbor, J-21552. 
Make sure all 24 balls are caught on the cloth, (22 balls 
on constant ratio steering gear used in Fleetwood 
Seventy-Fives, Limousines, and Commercial Vehicles). 

(NOTE: Rack-piston ring seldom needs to be 
replaced.) 

Inspection 

1. Inspect worm and rack-piston grooves and all of 
the balls for excessive wear or scoring. If either worm or 
rack-piston needs replacing, both must be replaced as a 
matched assembly. 

(NOTE: Service replacement balls are available in 
different sizes as described in this Note under 
Assembly.) 

2. Inspect ball return guides, making sure that the 
ends where balls enter and leave the guides are not dam¬ 
aged. 

3. Inspect lower thrust bearing and races for wear, 
pitting, scoring, or cracking. If any of these conditions 
are found, replace thrust bearing and races, and check 
worm. 

4. Inspect rack-piston and end plug to be sure 
threads are not damaged. 

5. Inspect rack-piston teeth for abnormal wear or 
scoring. Inspect rack-pislon O.D. for abnormal wear, 
scoring, or burrs. 

6. Visually inspect piston ring; if damaged, remove 
ring and back-up O-ring seal and discard. 

Assembly 

1. Thoroughly clean the parts and lubricate them 
with power steering fluid. 

2. Lubricate new back-up O-ring seal, if necessary, 
with power steering fluid and install in piston ring 
groove on rack-piston. Do not allow seal to become 
twisted. 
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3. Install new piston ring, if necessary, in groove 
over O-ring seal. 

4. Insert worm into end of rack-piston, from end 
opposite piston ring, until worm is against rack-piston 
shoulder. 

5. Load 17 balls into guide hole nearest piston ring 
while slowly rotating worm counterclockwise to Iced 
balls through circuit. Alternate black balls with white 
balls throughout the circuit. 

(NOTE: Balls should be measured with a micro¬ 
meter if mixed or color identification is questioned. The 
measured difference between the black and white balls is 
.0005 inch.) 

6. Apply a liberal amount of petrolatum or equiva¬ 
lent to one ball return guide and install the remaining 
balls into guide, 7 balls on variable rakio gear and 5 balls 
on constant ratio gear. Place the other guide over the 
balls and ball guide, and insert guides into guide boles of 
rack-piston. Make sure black ball in guide is installed 
next to white ball in rack-piston or vice versa. Guides 
should fit loosely. It is essential that all balls be posi¬ 
tioned so that they are alternate in color. No two balls 
of the same color are to be side by side, 

7. Place return guide clamp over guides and secure 
with two screws and lockwashcrs. Tighten screws to 10 
foot-pounds. 

8. Worm groove is ground with a high point in the 
center. When rack-piston passes over this high point, a 
preload of 1 to 4 inch-pounds should be obtained. To 
measure preload of worm and rack-piston ball assembly, 
proceed as follows: 

a. Clamp rack-piston in a bench vise with soft jaws, 



with worm shaft pointing up. Do not distort rack-piston 
by over-tightening vise. 

b. Place valve assembly on worm engaging worm 
drive pin. 

c. Rotate worm until it extends 1-1/4 inches from 
rack-piston to thrust bearing face. This is center 
position. 

d. Place Torque Wrench. J-7754, with a 3/4 inch 
12-point socket on stub shaft. Fig. 9-35, and rotate 
wrench through an arc of approximately 60 in both 
directions several times, then take a torque reading. 
Highest average reading obtained with worm rotating 
should be between 1 and 4 inch-pounds. 

9, If reading is below I inch-pound, a new set of 
balls must be installed upon reassembly. 

Service replacement balls are available in sizes listed 
in the following chart: 


Size Code 

Mean Dia. 

Size Range of Ball 

7 

.28125 

.28120 - .28130 

8 

.28133 

.28128 - .28138 

9 

.28141 

.28136 - .28146 1 

10 

.28149 

.28144 - .28154 


Note the ball size stamped on the rack-piston and 
install the next size larger balls to increase the preload. 

(NOTE: If no number is found on the rack-piston, 
the original ball size was #7.) 

A change of one ball size (higher size code) will 
increase preload approximately 1 inch-pound. Final pre¬ 
load on replacement balls should be 2 to 3 inch-pounds. 

10. Remove valve assembly from worm. 

11. Remove rack-piston from vise. 

12. Insert Worm Gear Ball Arbor, J-21552, into 
worm and turn rack-piston onto arbor. Do not allow 
arbor to separate from worm until rack-piston is fully 
on arbor. 

13. Steering Gear, Installation 
of Major Components 

1. Position gear housing horizontally in vise and 
clamp lower tab at valve end of gear as shown in Fig. 
9-40. 

2. Lubricate worm shaft, lower thrust bearing, and 
races with power steering fluid, then position thrust 
bearing and races on worm. 

3. Align valve body drive pin on worm with narrow 
pin slot on valve body. Be sure O-ring seal between valve 
body and worm head is installed. 

4. Position valve assembly and worm shaft in hous¬ 
ing as an integral unit. 

CAUTION: Do not push against stub shaft , as 
this might cause stub shaft and cap to pull out of 
valve body , allowing spool seal to slip into valve 
body oil grooves. Valve assembly can be installed 
by pushing on the outer diameter of the valve 
body housing with the fingers of both hands. 


Fig. 9-35 Check Worm and Rack Piston Preload 
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Fig. 9-36 Installing Adjuster Plug 


Make certain that white plastic rings are not bind¬ 
ing on inside of housing. Valve assembly is proper¬ 
ly seated when oil return hole in gear housing is 

fully visible. 

5. Place Adjuster Plug Seal Protector, J-6222, over 
end of stub shaft. 

6. Lubricate new adjuster plug O-ring seal with 
power steering fluid and install in groove on adjuster 
plug. 

7. Install adjuster plug assembly over end of stub 
shaft, Fig. 9-36, and tighten just enough to make certain 
that all parts are properly seated in gear housing. 
Remove Seal Protector, J-6222. 

(NOTE: If Seal Protector, J-6222 is removed too 
soon, stub shaft seal will be damaged by the shaft 
splines.) 

8. Install adjuster plug locknut loosely on adjuster 
plug. 

(NOTE: Do not adjust thrust bearing preload at 
this time.) 

9. Install Rack-Piston Seal Compressor, J-7576, in 
gear housing, Fig. 9-37, holding it tightly against 
shoulder in housing. 

10. Insert rack-piston into housing until arbor en¬ 
gages worm. Turn stub shaft clockwise, using a 3/4 inch 
twelve-point socket or box end wrench, to draw rack- 
piston into housing. When piston-ring is in housing 
piston bore, Arbor J-21552, and Seal Compressor, 
J-7576, can be removed. 

11. Turn stub shaft as necessary until middle rack 
groove in rack-piston is aligned with center of pitman 
shaft needle bearing. 

12. Lubricate new side cover O-ring and gasket 
assembly and install in face of side cover. 

(NOTE: Three tabs on gasket protrude from side 



SEAL COMPRESSOR 
J-7576 




RACK PISTON 
ARBOR J-21552 


Fig. 9-37 Installing Rack Piston 

cover. Gasket must be installed such that when gear is 
installed on car, smallest tab faces right rear of car. Two 
large tabs are then peened over side cover to hold gasket 
in place.) 

13. Assemble side cover on pitman shaft by screwing 
cover onto pitman shaft adjuster screw until side cover 
bottoms on pitman shaft, and back off 1/2 turn. 

14. Install pitman shaft so that center tooth in sector 
meshes with center groove of rack-piston. Make sure side 
cover O-ring and gasket assembly is in place before push¬ 
ing side cover down on gear housing. 

15. Install side cover screws and tighten to 30 foot¬ 
pounds. 

16. Hold adjuster screw with Allen wrench and 
install new adjuster lock nut halfway on adjuster screw. 

17. Install rack-piston end plug in rack-piston. 
Tighten end plug to 80 foot-pounds. 

18. Lubricate new housing end cover O-ring seal with 
power steering fluid and install in gear housing, 

19. Insert end cover into gear housing and seat 
against O-ring seal. Slight tapping with a mallet may be 
necessary to seat end plug properly. 


Toraue Wrench J-7754 



Fig. 9-38 Adjusting Thrust Bearing Preload 
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20. Snap end cover retainer ring into place with 
fingers. Slight tapping may be required to bottom 
retainer ring in the gear housing securely. 

21. Position gear assembly with stub shaft end up 
and adjust thrust bearing preload as follows: 

a. Using Spanner Wrench, J-7624, lightly tighten 
adjuster plug and then back off 1/8 turn. 

b. Install 0-25 inch-pound Torque Wrench, J-7754, 
with a 3/4 inch 12-point socket on stub shaft splines, 
Fig. 9-38. 

c. Rotate stub shaft to either the left or right turn 
stop and then back off from stop 1 /2 turn. 

d. Rotate torque wrench in a 45° arc and note high¬ 
est reading. 

e. Tighten adjuster plug with Spanner Wrench, 
J-7624, until there is a preload of 1-3 inch-pounds higher 
than initial load reading just measured. 

f. Tighten adjuster plug locknut securely with 
punch and hammer. 

g. Recheck preload to be sure it still reads 1-3 
inch-pounds higher than initial load. If adjustment has 
changed, readjust. 

22. Adjust pitman shaft end play as follows: 

a. Rotate stub shaft from one stop to the other and 
locate center of travel. 

b. With gear on center, check combined ball and 
thrust bearing preload with Torque Wrench, J-7754, 
with a 3/4 inch 12-point socket, and note highest read¬ 
ing, Fig. 9-39. 

c. With pitman gear on center and adjuster screw 
locknut backed off, adjust pitman shaft so that preload 
is 8-10 inch-pounds in excess of total preload and drag. 

(NOTE: These readings should be made by rotat¬ 
ing torque wrench in an arc from 60° before center to 
60° after center. Total preload of gear should not exceed 
20 inch-pounds.) 

d. With gear on center and reading obtained, 
tighten adjuster screw locknut to 32 foot-pounds. 

23. Install flexible coupling flange assembly on stub 


120° Arc 



Fig. 9-39 Adjusting Pitman Shaft End Play 



Fig. 9-40 Removing Line Connector Seat 


shaft with .040 inch clearance between the adjuster plug 
and the coupling. Install flange screw in coupling. 
Tighten screw to 30 foot-pounds. 

14. Steering Gear Line Connector 
Seats and Poppet Check Valve 
Replacement 

The following procedure can be performed on car as 
well as on bench. 

1. Disconnect pressure and return lines at steering 
gear and plug lines to prevent loss of fluid. 

2. To prevent metal chips from becoming lodged in 
valve assembly, pack inside of connector seats of pres¬ 
sure and return port housing with petrolatum or equiva¬ 
lent. 

3. Tap threads in connector seats, using a 5/16"-18 

tap. 

CAUTION: Do not tap threads too deep in pres¬ 
sure hose connector seat as tap will bottom poppet 
valve against housing and damage it It is necessary 
to tap only 2 or 3 threads deep. 

4. Thread a 5/16"-18 bolt with a nut and flat 
washer into tapped hole, Fig. 940. 

5. To pull connector seat, hold bolt from rotating 
while turning nut off bolt. This will pull connector from 
housing. Discard connector seat. 

(NOTE: It is also possible to remove connector by 
using a No. 4 screw extractor.) 

6. Wipe lubricant from housing and clean housing 
thoroughly to remove any metal chips or dirt. 

7. Remove poppet check valve and spring from 
pressure port and discard. 

8. Install new check valve spring in pressure port 
with large end down. Make sure spring is seated in 
counterbore in pressure port. 

9. Install new check valve over spring with tangs 
pointing down. Make sure valve is centered on small end 
of spring. 

10. Install new connector seats, using petrolatum or 
equivalent to hold connector seat on check valve in 
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Fig. 9-41 Installing Line Connector Seat 


pressure port. Drive connector seats in place using Valve 
Connector Seat Installer, J-6217, Fig. 9-41. 

11. Check operation of valve by pushing lightly 
against valve with a small punch or small rod. Valve 
should reseat itself against connector seat when pressure 
is removed from spring. 

12. Connect pressure and return lines on steering 
gear. Tighten fittings to 30 foot-pounds. 

13. Check fluid in pump reservoir and add if 
necessary. 

15. Removal and Installation of 
Pitman Shaft Seals {On Car) 

If upon inspection of the gear, it is found that oil 
leakage exists at the pitman shaft seals, the seals may be 
replaced without removing the gear assembly from the 
vehicle as follows: 

a. Removal 

1. Remove pitman nut and disconnect pitman arm 
from pitman shaft using Puller, J-6632. 

CAUTION: Do not hammer on end of puller. 

2, Thoroughly clean end of pitman shaft and gear 
housing, then tape splines on end of pitman shaft to 
insure that seals will not be cut by splines during 
assembly. 

(NOTE: Use only one layer of tape. An excessive 
amount of tape will not allow seals to pass, due to close 
tolerance between seals and pitman shaft.) 


3. Remove pitman shaft seal retaining ring with 
Snap Ring Pliers, J4245. 

4. Start engine and turn steering wheel fully to the 
left so that oil pressure in the housing can force out 
pitman shaft seals. Turn off engine. 

(NOTE: Use suitable container to catch oil forced 
out of gear. This method of removing the pitman shaft 
seals is recommended, as it eliminates the possibility of 
scoring the housing while attempting to pry seals out. If 
pressure of oil does not remove seals, turn off engine and 
pry seals, being careful not to score seal bore in 
housing.) 

b. Installation 

1. Inspect seals for damage to rubber covering on 
O.D. I! O.D. appears scored, inspect housing for burrs 
and remove before attempting new seal installation. 

2. Clean end of housing thoroughly so that dirt will 
not enter housing with the installation of new seals. 

3. Lubricate the seals thoroughly with power steer¬ 
ing fluid to install seals with Installer, J-6219. Install 
inner single lip seal first, then back-up washer. Drive seal 
in far enough to provide clearance for outer seal, 
back-up washer, and retaining ring. Make sure that the 
inner seal does not bottom on counterbore. Install outer 
double lip seal and second back-up washer just far 
enough to provide clearance for the retaining ring. Install 
retaining ring. 

4. Fill pump reservoir to proper level with power 
steering fluid. Start engine and allow engine to idle for at 
least three minutes without turning steering wheel. Turn 
wheel to left and check for leaks. 

5. Remove tape and reconnect pitman arm, tighten¬ 
ing nut to 185 foot-pounds. See CAUTION on page 
9-2 L 

16. Steering Linkage Removal, 
Disassembly, Assembly, and 
Installation (Except 693) 

a. Removal 

1. Remove cotter pins from outer tie rod pivots at 
steering arms and loosen nuts one turn. 

2. Remove outer tie rod pivots from steering 
knuckles using Tie Rod End Puller, J-8990-01, Fig. 942. 
Be careful not to damage joint seals. 

3. Remove idler arm support mounting screws and 
lockwashers from frame side member. 

4. Remove pitman arm cotter pin, nut and washer 
at steering linkage. 

5. Remove steering linkage from pitman arm, using 
Puller, J-8990-01, Fig. 9-28. 

6. Remove drag link with tie rods and idler arm 
attached. 

b. Disassembly 

1. Remove cotter pins and nuts from idler arm 
pivot and both inner tie rod pivots. 

2. Remove tie rods, using Tie Rod End Puller, 
J-21930, Fig, 943. 
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Fig. 9-42 Removing Tie Rod End from 
Steering Knuckle 

3. Remove idler arm from drag link, using Puller, 
J-21930. 

4. Remove dust seals from pitman arm and idler 
arm pivot studs. 

5. Remove outer tie rod pivots by loosening nuts 
on outer clamp bolts and unscrewing outer tie rod pivots 
from adjuster tubes. Be careful not to pull pivot seal off 
pivot housing. 

6. If necessary, remove clamps and adjuster tubes 
from ends of tie rods. 

c. Assembly 

1. If previously removed, lubricate adjuster tubes 
with chassis lubricant. Install adjuster tubes and clamps 
on ends of rods. 

2. Thread outer tie rod pivots into adjuster tubes, 
but do not tighten outer clamps. 

(NOTE: An equal amount of thread must be 
exposed on both ends of the adjuster tubes.) 



Fig. 9-43 Removing Tie Rod from Drag Link 


3. Install both tie rods on drag link tightening nuts 
to 60 foot-pounds, and install cotter pin. See CAUTION 
on page 9-2 L 

4. Install new dust seal on idler arm pivot stud and 
install idler arm on drag link. Tighten nuts to 40 foot¬ 
pounds and install cotter pin. 

(NOTE: If holes do not line up, continue to tighten 
until cotter pin can be inserted. Do not tighten nut more 
than 50 foot-pounds.) 

5. Install new dust seal on pitman arm pivot stud. 

d. Installation 

See CAUTION on page 9-21 , when performing Steps 
2, 3 and 4 . 

1. Install idler arm support on frame side bar with 
two mounting screws and lockwashers. Tighten mount¬ 
ing screws finger tight. 

(NOTE: To assure proper rotational capability of 
the idler arm pivot, screw the idler arm support shaft 
completely into the idler arm bushing. Then, unscrew 
the support shaft between 90° and 270° rotationally 
attaining alignment of the mounting holes with the 
frame.) 

2. Install pitman arm at drag link stud. Tighten nut 
to 45 foot-pounds and install cotter pin. 

(NOTE: If holes do not line up, continue to tighten 
until cotter pin can be inserted. Do not tighten nut more 
than 50 foot-pounds.) 

3. Connect outer tie rod pivots to steering 
knuckles, tighten nuts to 37 foot-pounds and install 
cotter pins. 

(NOTE: If holes do not line up, continue to tighten 
until cotter pin can be inserted. Do not tighten nut more 
than 50 foot-pounds.) 

4. Turn steering wheel back and forth through the 
straight ahead position (without touching wheel stops) 
to align linkage. Then tighten idler arm bracket to frame 
attaching screws to 35 foot-pounds. 

5. Adjust toe-in as described in Section 3, Note 2e. 

17. Tie Rod End Seal Replacement 

1. Raise car. 

2. If replacing outer tie rod end seal on 693 style, 
remove front wheel. 

3. Remove cotter pin and nut from outer tie rod 
pivot. 

4. Remove outer tie rod pivot from steering 
knuckle using Tie Rod End Puller, J-8990-01, Fig. 942. 
Remove inner tie rod pivot from drag link using Tie Rod 
End Puller, J-21930, Fig. 943. 

5. Pry old seal off pivot housing. 

6. Wipe pivot and housing clean. 

7. Position new seal on pivot stud. Using Seal 
Installer, J-21150-1, move flange of seal over seat on 
housing with a firm, even push. 

(NOTE: Make certain that seal installer is posi¬ 
tioned squarely on seal.) 
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8. Position tie rod to steering knuckle or drag link 
and install nut. Tighten nut on outer tie rod pivot to 37 
foot-pounds. Tighten inner tie rod pivot nut to 60 foot¬ 
pounds. See CAUTION on page 9-21. 

9. Secure pivot nut with cotter pin. 

(NOTE: If holes do not line up, continue to tighten 
nut until cotter pin can be inserted.) 

10. Remove service plug from pivot. 

11. Using Spherical Joint Repacking Gun, J-9280, 
repack tie rod end until grease is expelled at lip oi seal. 

CAUTION: Be sure special spherical joint lubri¬ 
cant is used for this purpose. Ordinary chassis 
lubricant is not sufficient for this application. 

1 2. Install service plug in pivot. 

13. If outer pivot seals were replaced on 693, install 
front wheel. 

14. Lower car. 

18. Steering Wheel 

a. Removal 

CAUTION: Under no circumstances should the 
steering shaft be struck on the end in an effort to 
remove the steering wheel. This action will damage 
delicate parts of the steering column. 

1. Remove three screws from back of spokes and 
lift pad assembly from wheel. 

2. Remove horn contact wire from plastic tower by 
pushing in on wire and turning counterclockwise. Wire 
will then spring out of tower. 

(NOTE: Turn ignition to On to facilitate removal.) 

3. On Tilt and Telescope wheel proceed with steps 
4 thru 6. On standard wheels proceed to step 7. 

4. Remove three screws securing the telescope lock¬ 
ing lever assembly to flange and screw assembly. 

5. Unscrew flange and screw assembly from steering 
shaft and remove. 

6. Remove locking lever assembly. 

7. Scribe an alignment mark on steering wheel hub 
in line with slash mark on steering shaft to be used at 
time of installation. 

8. Loosen nut on steering shaft positioning it flush 
with end of shaft. 

9. Carefully install Steering Wheel Puller, J-1859-03 
with two 5/16"-18 x 4" bolts. 

10. l ighten center bolt until steering wheel is loose 
on shaft. Fig. 9-44. 

11. Remove puller. 

12. Remove steering shaft nut. 

13. Lift wheel off steering shaft. 

CA UTION: When laying wheel face down , place 
a cloth on work bench to prevent laminated 
chrome ; wood grain or stripes from being 
scratched or marked. 

b. Installation 

1. Install steering wheel, aligning scribe mark on 
hub with slash mark on end of shaft. 



Fig. 9-44 Steering Wheel Removal 


CAUTION: The steering wheel should not be 
driven on the steering shaft. This action may cause 
damage to the steering column components. 

2. On Tilt and Telescoping columns, proceed to 
steps 3 through 7. On standard columns, proceed to step 
8 . 

3. Install steering shaft nut and tighten it to 30 
foot-pounds. See CAUTION on page 9-21. 

4. Install locking lever assembly on steering wheel. 

5. Screw flange and screw assembly finger tight into 
steering shaft. 

6. Position locking lever assembly against flange 
and screw assembly with lever in vertical position. 
Secure with three screws. Check operation of lever after 
tightening screws to assure proper release and tightening 
of telescoping shaft. 

7. Check operation of telescoping mechanism by 
rotating locking lever against stops. Check to see that 
wheel is free to telescope in left position and is securely 
locked in right position . 

(NOTE: When lever is securely locked, it should 
not contact steering wheel slot. If necessary, readjust as 
described in steps 5 and 6.) 

8. Insert horn contact wire into plastic tower by 
pushing in against spring pressure and turning to the 
right to lock in position. 

9. Position pad assembly on wheel and secure with 
three screws from rear side of wheel. 

c. Alignment 

In the event the steering wheel spokes are “off- 
center" when the car is being driven down the road, it 
will be necessary to align steering wheel or front wheels 
as described below: 

1. Check steering wheel for proper position on 
steering shaft. With steering wheel “centered" in car, slot 
in flexible coupling upper shaft flange should be facing 
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Fig. 9-45 Installing Steering Column Shims 


19. Steering Column 

Removal and Installation 

a. Removal 

1. Center steering wheel to gain access to flexible 
coupling pinch bolt. 

2. Raise hood and disconnect negative battery 
cable. 

3. Disconnect linkage at lower shift lever. 

4. Remove clamp screw and lock washer that secure 
flexible coupling upper flange to steering shaft on “C” 
cars. On 693 series cars, remove lower steering shaft as 
described in Note 26a. 

5. Remove steering column lower cover as 
described in Section 12, Note 41. 

6. Disconnect turn signal wiring at connector. 


upward with scribe mark on upper end of steering shaft 
at “12 o’clock”. If necessary, reposition steering wheel 
on sha ft . 

2. Drive car on a straight flat road to determine 
whether or not steering wheel is still tk off-center”. 

3. If steering wheel is still “off-center”, mark top of 
the wheel with a small piece of tape or crayon for refer¬ 
ence when making correction. 

4. Set wheel straight ahead and adjust tie rods. 
Shorten left tie rod and lengthen right tie rod if top of 
wheel is to the left of center, or shorten right tie rod and 
lengthen left tie rod if top of wheel is to the right of 
center. Be careful not to damage joint seals when adjust¬ 
ing tie rods. 

(NOTE: Tie rod adjustment must be made on a 
wheel alignment machine so that correct toe-in setting is 
maintained.) 
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(NOTE: If car is equipped with Cruise Control, dis¬ 
connect harness at this time.) 

7. Loosen two vertical bolts at steering column 
upper support far enough to remove shim packs from 
either side of support and remove shims. 

CAUTION: Do not remove upper support bolts 
at this time, as column may bend under its own 
weight. 

8. Move rubber carpet seal at toe pan up the steer¬ 
ing column as far as possible. 

9. Position carpet out of way to gain access to 
column lower support bracket assembly. 

10. Remove six screws securing lower mounting 
brackets to toe pan. 

11. Remove clamp bolt and nut, separate mounting 
bracket halves and remove bracket assembly. 

CAUTION: The lower support bracket assembly 
must be removed before the upper attachment 
screws are removed , as column may bend under its 
own weight. 


6. Connect neutral and back-up light switch con¬ 
nector, parking brake release hose, and turn signal 
connector. 

(NOTE: If car is equipped with Cruise Control, 
connect Cruise Control wiring harness at this time.) 

7. Loosely install six screws securing lower mount¬ 
ing brackets to toe pan. 

8. Connect mounting bracket. Clamp halves to¬ 
gether and install clamp bolt and nut. 

9. Position shift pointer to shift bowl and secure 
with screw. Check for proper alignment. 

10. Connect linkage at lower shift lever. 

11. Align steering column following procedure out¬ 
lined in Note 6, steps 7 through 14. 

20. Standard Steering Column 
Disassembly, Inspection, and 
Assembly (Out of Car) 

(Fig. 9-46) 


12. Remove screw securing shift pointer to shift 
bowl and remove pointer. 

13. Remove two bolts securing upper column 
bracket to column support and disconnect ignition and 
back-up light switch connectors and parking brake 
release hose. 

14. Carefully pull steering column up and out of car, 
being careful not to damage column mounted switches 
or dash seal. 

(NOTE: If shaft hangs up in flexible coupling, 
reattach upper mounting bracket, then pry stub shaft 
from coupling with screwdriver.) 

CA UTION: When laying wheel face down , place 
a cloth on work bench to prevent wheel from 
being scratched or marked , 

15. Remove two shim retainers from upper mount¬ 
ing bracket. 

b. Installation 

1. Install two shim retainers on column upper 
mounting bracket. 

2. If toe pan seal or carpet cover seal were removed, 
position seals on column. 

3. Insert lower end of column through hole in toe 
pan and into flexible coupling, aligning flat on steering 
shaft with flat in coupling, l ake care to avoid damage to 
lower shift lever or neutral and back-up light switch. 

4. Plug in ignition switch connector and install two 
bolts to secure upper column bracket to upper column 
support. Do not torque bolts at this time. 

5. Install column upper mounting bracket shims in 
the same location and quantity as found when column 
was removed, Fig. 9-45. 

CAUTION: Place shims on top of shim retainers 
so that tangs on shims are fully inserted in retainer 
slot Shims must not be placed directly against 
aluminum capsule . 


(NOTE: Extreme care must be taken when working 
on the column as certain parts of the assembly can be 
damaged il not handled correctly.) 

a. Disassembly 

L Remove steering wheel as described in Note 18a. 

CAUTION: When laying wheel facing down , 
place a cloth on work bench to prevent wheel 
from being scratched or marked. 

2. Remove three screws securing lock plate cover 
assembly to lock plate and remove cover assembly. Fig. 
9-47. 

3. Install spring Compressor, J-23131, on steering 
shaft, Fig. 9-48. 

4. Compress lock plate and spring and remove snap 
ring from groove in shaft, Fig. 9-48. Discard snap ring. 
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Fig. 9-47 Cover Plate and Tower 
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SPRING COMPRESSOR 
J-23131 


Fig. 9-48 Removing and Installing C-Ring (Standard) 

CA UTION: The shaft could slide out bottom of 
column when snap ring is removed , causing dam¬ 
age to shaft. 

5. Remove lock plate by sliding plate up and off 
upper shaft. 

6. Slide turn signal cancelling cam and upper bear¬ 
ing preload spring off upper steering shaft. 

7. Slide thrust washer off upper steering shaft. 

CAUTION: Care should be taken at this point. 
Steering shaft is free and could slide out of the 
column. 

8. Push hazard warning switch in, unscrew knob, 
and remove knob from column. 

9. Remove turn signal lever screw and remove turn 
signal lever. 



Fig. 9-49 Removing Cruise Control Harness 
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SPRING 


Fig. 9-50 Turn Signal Switch 

(NOTE: If car being worked on is equipped with 
Cruise Control, perform the following procedure.) 

a. Attach a long piece of piano wire to connector 
on Cruise Control switch harness, Fig. 9-49. 

b. Using extreme care, gently pull Cruise Control 
harness up through and out of column. 

c. Remove piano wire from harness connector and 
secure lower end of piano wire to steering column. 

(NOTE: Piano wire must be used so that Cruise 
Control harness can be guided through the proper 
passages on installation. Disassemble column by sliding 
internal components over wire, to permit location of 
passages for reassembly.) 

10. Remove three turn signal switch mounting 
screws, Fig. 9-50. 

11. Slide turn signal switch connector out of bracket 
on steering column jacket. 

12. Wrap a piece of tape around the turn signal 
switch connector and harness, Fig. 9-5!, to facilitate 
removal. 

13. Remove four bolts that secure upper mounting 
bracket to steering column and remove bracket. 

14. Free turn signal switch wiring protector from 
bracket mounting bosses on upper column jacket. 

15. Pull turn signal switch straight up with wire pro¬ 
tector attached and remove switch, switch harness, and 
connector from column, Fig. 9-51. 

16. Turn ignition switch to the On or Run position. 

17. Insert a small, thin screwdriver into slot next to 
the switch mounting screw boss, Fig. 9-52. Depress lock 
cylinder retaining tab with screwdriver and remove lock 
cylinder, 

18. Using a piece of stiff wire (such as a paper clip) 
hook wire in exposed loop of buzzer switch wedge 
spring, Fig. 9-53. Pull straight out on spring and remove 
switch and wedge spring. 

CAUTION: If wedge spring is dropped on re- 
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Fig. 9-51 Taping Connector 


moval, spring could become lost in column , 
requiring complete disassembly of column. 

19. Pull actuator rod as far as possible, then move 
rod back two detents. 

20. Remove two screws securing ignition switch to 
lower steering column jacket. Slide switch off actuator 
rod and remove switch from column. 

21. Support upper end of steering column and drive 
out shift lever pivot pin. Remove shaft lever. 

b. Upper Housing Disassembly (Fig. 9-46) 

(On Bench) 

1. Place shift bowl in Park position. 

2. Remove four screws securing upper housing 



Fig. 9-52 Removing Lock Cylinder 



Fig. 9-53 Removing Buzzer Switch 

assembly to steering column jacket and remove housing 
assembly. 

3. Remove thrust cup from housing. 

4. Remove rack and lock bolt, Fig. 9-54, 

5. Remove load spring from housing, and remove 
shift gate. 

6. Remove sector through lock cylinder hole by 
pushing firmly on block tooth with a blunt punch, Fig. 
9-55. 

c. Shift Bowl and Shift Tube Disassembly 

These parts are not to be removed from outer jacket. 
Where servicing is required, replace with complete shift 
bowl, shift tube, and outer jacket assembly. 



Fig. 9-54 Removing Rack and Lock Bolt 
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Fig. 9-55 Removing Sector 


d. Steering Shaft Removal (On Bench) 

1. Using a screwdriver, remove lower bearing 
adapter retaining clip. 

2. Slide lower bearing reinforcement collar, bearing 
adapter and bearing, shift tube spring, and washer off 
shift tube and out of jacket, 

(NOTE: Bearing may be removed from adapter by 
a light pressing operation on the outer race,) 

3. Remove steering shaft from lower end of 
column, 

e. Steering Shaft Installation (On Bench) 

1. Install washer, shift tube spring, bearing adapter 
with bearing installed, and reinforcement collar onto 
lower end of column. 

2. Hold bearing adapter and reinforcement collar in 
position and install retaining clip in slots in steering 
column jacket. 

3. Slide steering shaft up into column from lower 
end. 

CAUTION: Take care not to hit the drive tab on 
the neutral and back-up switch assembly when 
sliding shaft up through column . 

f. Upper Housing Assembly (Fig. 9 45) 

(On Bench) 

(NOTE: Apply a thin coat of lithium grease or 
equivalent to all friction surfaces. If column is 
equipped with Cruise Control, assemble parts over 
piano wire used for disassembly to assure proper 
installation of Cruise Control harness.) 

L Install sector onto support shaft through lock 
cylinder hole with drive tang end of sector facing out. 
Press the sector onto shaft with a blunt punch. 

2. Install shift gate in housing. 

3. Insert rack spring in housing from bottom side, 

4. Assemble bolt to cross-over arm of rack. Fig, 
9-56. 



Fig. 9-56 Assembling Lock Bolt and Rack 


5. Install rack and lock boil assembly into the hous¬ 
ing from the lower end of housing, with teeth up and 
toward centerline of column. Make sure wide tooth on 
sector aligns with wide gap at bottom end of rack. 

6. Install thrust cup on bottom hub of housing. 

7. Install ignition switch actuator rod through shift 
bowl and position housing on shift bowl. Secure housing 
to outer jacket with four screws. Torque to 60 inch- 
pounds. 

8. Position wedge spring on buzzer switch with 
formed end of clip around the lower end of switch 
making the spring bow away from the switch. 

9. Push switch and spring into hole in housing with 
switch contacts pointing toward the center of the 
column and up. 

10. Hold lock cylinder sleeve and rotate key clock¬ 
wise against stop when viewed from key end. Make sure 
buzzer switch drive tang is below O.D. of lock cylinder. 

11. Insert ignition lock cylinder and sleeve assembly 
into housing bore with key on cylinder sleeve aligned 
with key way in housing. Maintaining a light push inward 
on cylinder, push until drive section of cylinder touches 
sector. 

12. Rotate key counterclockwise while maintaining 
inward pressure until lock sector drive engages sector 
drive. Then, push in until lock cylinder retaining tab 
pops into groove and lock cylinder is secured in housing. 
Check freedom of lock cylinder rotation. There must be 
a free spring return from Start to Run position, 

(NOTE: A 1/16” drill shank gage must be inserted 
between the lock cylinder knob and the column housing 
to avoid assembling the lock cylinder into the column 
beyond its normal position.) 

13. Assemble ignition switch on actuator rod and 
adjust to the Lock position, 

(NOTE: The Lock position can be found by hold¬ 
ing the switch actuating rod stationary with one hand, 
then moving the switch toward the bottom of the 
column with the other hand until the end of travel in the 
switch has been reached. This is the Accessory position. 
Next back off one detent in the switch and this will be 
the Lock position. Make sure the ignition key is in the 
Lock position, then assemble the ignition switch to the 
column using the two screws provided. Take care to 
assure proper engagement of drive rod and switch slider 
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without moving from Lock position. Tighten screws to 
35 inch-pounds.) 

CAUTION: Use only those screws provided for 

the ignition switch 

14. Install turn signal switch, feeding the harness, 
connector and harness protector down through the hous¬ 
ing, Fig. 9-5 1. 

15. Position turn signal switch in neutral position 
and install three screws securing switch to upper hous¬ 
ing, Fig. 9-50. Tighten screws to 35 inch-pounds, 

16. On cars equipped with Cruise Control, perform 
the following procedure. 

a. Connect Cruise Control harness connector to 
piano wire used on removal, Fig. 9-49. 

b. Feed Cruise Control harness into turn signal lever 
opening in steering column housing assembly. Next, 
gently pull on piano wire and pull Cruise Control harness 
through the steering column and into position. 

c. Remove tape from harness. 

d. Remove piano wire from harness connector, 

e. Position turn signal lever on turn signal switch 
and secure lever to turn signal switch with one screw. 
Tighten screw to 35 inch-pounds, 

17. Position turn signal switch wiring protector over 
upper bracket mounting bosses on upper steering 
column. 

18. Position steering column upper mounting 
bracket over turn signal wiring harness protector and 
secure bracket to column with four screws. Tighten 
screws to 20 foot-pounds. 

19. Install turn signal switch connector in bracket on 
steering column upper jacket. 

20. Install hazard warning switch knob. 

21. Position turn signal lever on switch and install 
one screw securing lever to turn signal switch. Make sure 
switch is in neutral position. 

22. Install thrust washer on Steering shaft. 

23. Install upper bearing preload spring and turn 
signal cancelling cam, 

24. Install lock plate with large flat on plate aligned 
with large flat on steering shaft. 

25. Place a new snap ring on upper end of steering 
shaft. 

CA UTION; Do not use old snap ring because ring 

becomes distorted upon removal 

26. Install Spring Compressor, 1-23131, on steer¬ 
ing shaft. Fig. 9-48. 

27. Compress lock plate and spring. Next slide new 
snap ring down shaft until ring locks in groove in upper 
end of shaft. Remove spring compressor tool. 

28. Position cover assembly on upper end of column 
and install three screws securing cover to lock plate. 

29. Install steering wheel as described in Note 18b. 

30. Install steering column into car as outlined in 
Note 19b. 

21. Steering Column Lower Bearing 
Removal 

a. Removal 

1. Remove steering gear from car. following Note 


10a, Steps 1 through 7. 

(NOTE: If car being worked on is an Eldorado, dis¬ 
regard Step 1 and remove lower shaft as described in 
Note 26a.) 

2. Remove lower bearing adapter retaining clip and 
reinforcement collar. 

3. Carefully pry lower bearing and adapter assem¬ 
bly from shaft . 

4. Pry bearing assembly out of adapter and discard 
bearing. 

b* Installation 

1. Install new lower bearing into bearing adapter. 

CA UTION: Make certain that bearing is properly 

seated in adapter. 

2. Install bearing and adapter on shaft and up into 
steering column lower jacket, 

3. Install reinforcing collar over end of jacket. 

4. Install retaining clip that holds adapter and collar 
to jacket. 

5. Install steering gear as described in Note 10b, 
Steps 1 through 6, 

(NOTE: If working on an Eldorado, disregard Step 
5 and install lower shaft as described in Note 26b.) 


22. Steering Shaft 

In the event that the two nylon shear pins in the 
energy-absorbing steering column break due to impact 
not strong enough to collapse steering column jacket or 
shift tube, steering shaft must be repaired ONLY in the 
manner prescribed below. 

(NOTE: If jacket or shift tube collapse, column 
must be replaced as an assembly.) 

1. Remove steering column from car as outlined in 
Note 19a. 

2. Remove steering shaft from column as described 
in Note 20d for standard column or Note 24b for Tilt 
and Telescope column. 

3. Pull upper solid shaft out of lower tube shaft 
approximately 3/8" or until a stop is felt. Plastic will be 
just visible. 

(NOTE: It should not be necessary to repair the 
lower plastic joint in a two-joint shaft,) 

4. Obtain a steering shaft repair kit. Kit consists of 
three snap rings and a supply of special primer and 
adhesive. Materials in kit are sufficient to service three 
cars, 

5. Wipe shaft clean and dry for about one inch 
from tube, 

6. Spray this area liberally with special primer. 
Allow not more than 20 minutes to dry. 

7. Spread a 3/8" wide strip of special adhesive 
around primed area of shaft, and push shaft together 
until proper overall length is obtained. 
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« 

Standard 

Column 

Tilt and 
Telescope 
Column 

All Except Eldorado 

Eldorado 

36- 31/32 

37- 1/16 

30-13/32 

30-17/32 


Allow joint to set up at least five minutes, then wipe 
off excess adhesive. Adhesive will harden to 350 lbs. 
yield strength. 

(NOTH: If working on Eldorado lower shaft, spread 
adhesive to a l"-2" width to obtain 1,000 lb. yield 
strength.) 

8. Install shaft into column using a new snap ring, 
as outlined in Note 20e for standard column or Note 
24h for Tilt and Telescope column. 

9. Install column in car, Nole 19b. 

23. Lock Cylinder Service 

a. Lock Cylinder Tumbler 

The 1972 lock cylinder has a push-to-accessory fea¬ 
ture. This feature will not allow the lock cylinder to go 
from the Lock to the Accessory position, unless the 
cylinder is pushed in toward steering column. 

New lock cylinder assemblies, Fig. 9-57, for duplicat¬ 
ing ignition locks are available from parts distribution 
centers, with the locking bar staked in place. Tumblers 
are also available, but must be assembled into the cylin¬ 
der according to a special code. 



Fig. 9-57 Lock Cylinder 



When it is necessary to assemble a new lock cylinder 
to agree with a key code number, install the proper 
tumblers into their respective slots as indicated by Key 
Code Diagram, Fig, 9-58, or a code list. 

Tumblers of all ignition locks are shaped exactly 
alike, with the exception of the position of a notch on 
one side. As the key is inserted in the lock cylinder, the 
tumblers are raised to the correct height so that the 
notches on each tumbler are on the same level. When the 
notches on all six tumblers line up, the locking bar is 
pushed into the notches by two small springs, allowing 
the cylinder to turn in its bore. Five types of tumblers 
are used to make all the various lock tumbler combina¬ 
tions and each is coded according to a number I through 
5, stamped on its side. Refer to Part c to assemble all 
lock cylinders. 

To determine which tumblers should be installed in 
what position for a given key, when a code list is not 
available, proceed as follows: 

1. Lay the key on the Key Code Diagram, Fig. 
9-58, with the key outlined by the diagram as accurately 
as possible. 

2. Starting at the base of the key blade, determine 
the lowest level that is visible in position #1. 

3. Determine the lowest visible level for the remain¬ 
ing five positions. As each tumbler level is determined, 
write the number in the blank space provided above the 
position numbers. 

4. Cuts that fall in the first white section, mark 
level #1 on top of appropriate position number. 

5. Cuts that fall in the first black section, mark #2 
on top of appropriate position number. 

6. Cuts that fall in the second white section, mark 
#3 on top of appropriate position number. 

7. Cuts that tall in the second black section, mark 
#4 on top of appropriate position number. 

8. Cuts that fall in the third white section, mark #5 
on top of appropriate position number. 

b. Coding Lock Cylinder 

After the tumbler arrangement has been determined 
as shown in Part a, ignition and door lock cylinders 
should be assembled as follows: 

1. Hold cylinder with head of cylinder away and, 
starting at the head of the cylinder, insert the tumblers 
in their proper slots in the order called for by the code 
ribbed side toward you and long point down. 

2. Insert one tumbler spring in the space provided 
above each tumbler. 
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CA UTION: If the springs become tangled , do not 
pull them apart - unscrew them . 

3. Reverse the lock cylinder so that the head of the 
cylinder is now toward you. Insert the spring retainer so 
that the two end prongs slide into the slots at either end 
of the cylinder. Press the retainer down. 

4. To check, insert proper key. If tumblers are 
installed properly, the side bar will be allowed to drop 
down. If bar does not drop down, remove the key, 
spring retainer, springs, and tumblers and reassemble 
correctly. 

(NOTE: If the tumblers have not been assembled 
correctly, they can be removed from the cylinder by 
holding it with the tumbler slots down, pulling the lock¬ 
ing bar out with the fingers and jarring the cylinder to 
shake the tumblers out. This procedure is necessary 
because once the tumblers have been pressed down into 
the cylinder, they are held in their slots by the locking 
bar.) 

5. If, after checking, the lock is found to be assem¬ 
bled properly, remove key and secure cylinder in a vise 
with spring retainer exposed. Use leather or wood to 
cover each vise jaw to prevent damage to the cylinder. 

6. Stake the retainer securely in place by staking 
the cylinder metal over both edges at each retainer end, 
using a suitable staking tool at right angles to the top of 
the retainer. 

c. Reassembling Lock Cylinder 

1. Install wave washer, then armor washer (tang fac¬ 
ing up) on lock cylinder. Position case over cylinder with 
tang of armor washer in line with its side bar slot in case. 

2. Hold case with buzzer pin (white plastic tip) fac¬ 
ing up. Using left index finger, hold pin in fully 
extended (up) position. 

3. Slide cylinder into case, with washer tang going 
into case slot, until spring pressure is felt. 

4. Insert key into lock cylinder and push cylinder 
rest of way into case. 

5. To secure cylinder in case, place finger tabs and 
key between two blocks of wood allowing face of cylin¬ 
der to rest on blocks, Fig. 9-57. 

6. Place retaining ring on end of cylinder and tap 
ring lightly down to shoulder on cylinder. 

(NOTE: Retaining ring must be installed with ring 
tab face t oward front of cylinder.) 

7. Rotate lock cylinder from Accessory through 
Start position and back, to assure assembly is correct 
and movement is free. 

8. Using a small flat drift at least 1/8" in diameter, 
stake lock cylinder over retaining ring in four dimpled 
places, as shown in Fig. 9-57, 

CAUTION: Whenever additional keys are 
required, always use original equipment key blanks 
which are made of special locksmith brass. The use 
of steel or aluminum key blanks can cause 
excessive lock wear or insufficient key section 
strength. 


24. Tilt and Telescope Column 
Disassembly, Inspection, and 
Assembly (Out of Car) 

(Fig. 9-59) 

(NOTE: Extreme care must be taken when working 
on the column as certain parts of the assembly may be 
damaged if handled incorrectly.) 

a. Disassembly 

1. Remove steering wheel as described in Note 18a. 

CA UTION: When laying wheel face down, place 

a cloth on work bench to avoid scratches or marks 

on steering wheel. 

2. Slide rubber sleeve bumper from steering shaft. 

(NOTE: Save rubber sleeve bumper as it must be 
reinstalled at column assembly. If distorted, it should be 
replaced with a new bumper.) 

3. Remove plastic retainer, using small screwdriver 
to disengage tabs on retainer from C-ring. 

4. Install Spring Compressor, J-22063, on steering 
shaft, Fig. 9-60, threading bolt into steering shaft lock 
hole. 

(NOTE: When installing spring compressor, pull 
upper shaft up 1" from bottomed position, then turn 
ignition to Lock to hold shaft in place.) 

5. Compress upper steering shaft preload spring and 
remove C-ring, Fig. 9-60. 

6. Remove Spring Compressor, J-22063, and 
remove upper steering shaft lock plate, horn contact car¬ 
rier and upper steering shaft preload spring. 

7. Remove four screws and washers securing upper 
mounting bracket to column and remove bracket. 

8. Slide harness connector out of bracket on steer¬ 
ing column jacket. 

9. Slide harness protector down to harness connec¬ 
tor and remove protector from column. 

10. Wrap a piece of tape around upper part of har¬ 
ness and connector, Fig. 9-51. 

11. Unscrew hazard warning Hasher button from 
column. 

12. Position shift bowl in park position. 

13. Unscrew turn signal lever and remove lever from 
column. 

(NOTE: On cars equipped with Cruise Control, per¬ 
form the following procedure:) 

a. Slide harness protector down to harness connec¬ 
tor. Then open protector and remove protector from 
harness. 

b. Attach a piece of piano wire to the switch har¬ 
ness connector. 

c. Before unscrewing the turn signal lever, make a 
small hook in a thin piece of stiff wire. 

d. Insert wire in turn signal lever opening. 

e. Using wire, gently pull Cruise Control harness 
out through opening. 

f. Gently pull remainder of harness up through and 
out of column. 
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Fig. 9-59 Tilt and Telescope Steering Column Disassembled 
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Fig. 9-60 Removing and Installing C-Ring (T&T) 

g. Disconnect guide wire from connector and 
secure wire to column. 

(NOTE: Piano wire must be used so that Cruise 
Control harness can be guided through the proper pas¬ 
sages on installation. Disassemble column by sliding 
internal components over wire to permit location of 
passages for reassembly.) 

h. Unscrew turn signal lever, being sure to pass 
Cruise Control harness over the lever each time the turn 
signal lever makes one complete turn. 

i. Remove turn signal lever from car. 

14. Pull turn signal switch straight up until con¬ 
nector is inside shift bowl. Remove hazard warning 
flasher lever from switch assembly. Allow switch 
assembly to hang from column. 

15. Turn ignition key to Run position. 

16. Insert a small, thin screwdriver into slot next to 
mounting screw boss, Fig. 9-52. Depress center of lock 
cylinder retaining tab with screwdriver and remove lock 
cylinder. 

17. Using a piece of stiff wire, hook wire in exposed 
loop of buzzer switch wedge spring, Fig. 9-53. Pull 
straight out on spring and remove switch and wedge 
spring. 

CA LIT!ON: If wedge spring is dropped on 
removal , spring could become lost in column , 
requiring complete disassembly of column. 

18. Remove tilt release lever. 

19. Remove three screws securing cover to upper 
housing and dislodge cover from housing. Allow cover to 
rest on turn signal switch. 

20. Pull carefully on wiring harness until connector 
is removed from housing. 

21. Install tilt release lever and position housing in 
full up position. 

22. Using a wide bladed screwdriver, remove tilt 
spring by pushing in and turning spring retaining cap 
counterclockwise. 


Fig. 9-61 Removing Pivot Pin 

23. Remove two screws securing ignition switch to 
steering column jacket. Slide switch off actuator rod and 
remove switch from column. 

24. Install Pivot Pin Remover, J-21854-01, and 
remove pivot pins, Fig. 9-61. 

25. Pull back on tilt release lever to release upper 
housing tilt shoes, disconnect actuator rod, and slide 
upper housing off column. Remove bearing inner race 
and retainer from upper housing. 

26. Remove actuator rod. 

b. Steering Shaft and Support 
Removal 

I . Using a screwdriver, dislodge and remove lower 
steering shaft bearing retainer clip, bearing adapter and 
bearing. 

2. Carefully pull steering shaft out of upper end of 
column. 

3. Remove four screws securing support assembly 
to steering column and remove support assembly. 

4. Turn upper portion of shaft at a right angle (90 ) 
to the lower shaft to disassemble the U-joint. 

5. Remove two-piece plastic centering sphere from 
upper yoke by rotating sphere so Hats align with open 
end of yoke, then remove sphere. 

c. Shift Tube Removal 

1. Remove one screw and strap securing neutral and 
backup light switch to lower steering column jacket and 
remove switch. 

2. Remove shift tube retainer clip. 

3. Secure Shift Tube Remover, J-23072, to plate 
lock and remove shift tube from column, Fig. 9-62. 

CA UTION: Use extreme care when removing 
shift tube to prevent lower shift lever arm from 
getting caught at lower end of column jacket 
resulting in separation of the lower and upper 
outer jackets at the collapse joint. Jf separation 
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Fig. 9-62 Removing Shift Tube 

occurs , a new outer jacket assembly will be 
required. 

4. Remove thrust washer, plate lock, and wave 
washer and remove shift bowl. 

d. Upper Housing Disassembly 

1. Remove tilt lever and opening shield and turn 
signal lever and opening shield from housing, Fig. 9-63. 

2. Remove lock bolt spring by removing spring 
retaining screw. Then, turn spring clockwise and remove 
spring from bolt. 



3. Remove snap ring from sector drive shaft. Using 
a small punch, lightly tap drive shaft out of sector. 

4. Remove drive shaft, sector and lock bolt. 

5. Remove rack and rack spring. 

6. Wedge shoes inward with a block between top of 
the shoes, and bearing housing. Using Fin Remover, 
J-22635, through slot in opposite side of housing, with 
flat on tool over shoulder next to pin, drive release lever 
pin out of bearing housing, Fig. 9-64. Remove Pin 
Remover, J-22635, and remove release lever and spring. 

7. Using Pin Remover, J-22635, drive out lock shoe 
pin. Carefully remove pin remover and remove lock 
shoes and springs. 

(NOTE: With tilt lever opening on left side and 
shoes facing up, the four slot shoe is on the left.) 

e. Inspection 

1. Inspect all bearings for wear, roughness and bind¬ 
ing. Replace as required. 

2. Inspect centering sphere for nicks, damage, and 
wear. If damage is evident, replace centering sphere. 

3. Inspect bearing surfaces of upper shaft for 
brinelling, nicks, scratches, and wear. 

4. Inspect rubber bumpers, making certain they are 
not torn or damaged. 

5. Inspect telescoping mechanism for wear in key¬ 
way. 

6. Inspect all threads and splines for damage. 

7. Inspect locking rod for straightness. 

8. Inspect shift bowl for cracks. 

9. Inspect steering shaft, shift tube, and outer 
jacket for signs of damage. 

(NOTE: If collapse joint between upper and lower 
jacket shows movement or is loose, the outer jacket 
assembly must be replaced.) 



Fig. 9-63 Lever Opening Shields 


Fig, 9-64 Removing Release Mechanism 
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10. Inspect all other parts for damage and wear. 
Replace if necessary. 

f. Upper Housing Assembly 

1. Apply a thin coat of lithium base (spherical 
joint) grease or equivalent to all friction parts. 

2. Using Pin Remover, J-22635, to line up shoes, 
install lock shoe springs and lock shoes in upper housing 
and retain with pin. 

(NOTE: With tilt lever opening in housing on left 
side, and shoes facing up, the four slot shoe is on the 
left.) 

3. Wedge shoes inward with a block between top of 
shoes and bearing housing. Install spring, release lever, 
and pin in bearing housing. Remove block from shoes. 

4. Install drive shaft in housing, then lightly tap 
sector onto the shaft far enough to install snap ring. 
Install snap ring. 

5. Install lock bolt and engage sector cam surface. 

6. Install rack spring and rack. 

(NOTE: Block tooth on rack must engage block 
tooth on sector.) 

7. Install lock bolt spring with “U” shaped arm of 
spring in the large cavity of the sector and the single wire 
arm attached to the lock bolt. Install spring retaining 
screw and tighten to 35 inch-pounds. 

8. If removed, install shift lever spring in bowl by 
winding spring up with pliers and pushing in. 

9. Install tilt lever opening shield and turn signal 
lever opening shield into housing, Fig. 9-63. 



Fig. 9-66 Installing Shift Tube 

6. Slide shift tube up and into column from lower 
end of column aligning with keyway in shift bowl. 

7. Using alignment marks on Shift Tube Installer, 
J-23073, align shift tube key with keyway in shift bowl 
and install remainint parts of Shift Tube Installer, 
J-23073, Fig. 9-66. 

8. Tighten nut on Shift Tube Installer, J-23073, 
and install shift tube. Fig. 9-66. 


g. Shift Tube Installation (On Bench) 

1. Install part of Shift Tube Installer, J-23073, in 
shift tube. Fig. 9-65. 

2. Position shift bowl on steering column. 

3. Position wave washer in shift bowl. 

4. Install plate lock in shift bowl. 

CA UTION: Plate lock can be installed backwards 
by mistake. When installing plate , make sure long 
flat edge of plate is down and that the long tab is 
toward shift lever . This will position the two 
closely spaced holes to bottom of bowl and the 
larger spaced holes to the top. 

5. Using a grease pencil, locate shift tube key on 
upper face of Shift Tube Installer, J-23073. 



Fig. 9-65 Installing Shift Tube Installer 


CA UTION: When installing shift tube , make sure 
transmission linkage lever on lower end of tube is 
centered in slot in lower end of steering column 
jacket. 

9. Remove Shift Tube Installer, J-23073. 

10. Install thrust washer on upper end of shift tube. 
1 1. Install snap ring on upper end of shift tube. Snap 

ring is installed when notches are engaged. 

h. Steering Shaft and Support 
Assembly - Installation 

1. Install support assembly by aligning “V” in sup¬ 
port with “V” notch in jacket and install four screws 
securing support assembly to plate lock. Tighten screws 
to 60 inch-pounds. See CAUTION on Page 9-2 L 

2. Install sphere in upper yoke. 

CAUTION: Make sure lash take-up spring (horse¬ 
shoe in shape) is properly positioned between 
spheres before assembling to upper yoke. 

3. Rotate centering sphere so that lower steering 
shaft can be installed over flats on sphere (approxi¬ 
mately 90° from center line of upper portion of shaft.) 
Then install lower shaft coupling over the sphere. Look¬ 
ing along shaft from top make sure key way faces right 
when flat on lower shaft splines is facing up. If parts are 
mispositioned, turn signals will not cancel after turn 
signal is used for lane changing. 

4. Install steering shaft in upper end of column. 
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CAUTION: If neutral and back-up switch was 
not removed , be careful not to hit switch drive 
tang with end of shaft as breakage may result. 

5. Install bearing and bearing adapter in lower end 
of steering column jacket. 

6. Install cup over lower end of steering column 
jacket and install lower steering shaft bearing retainer 
clip. 

i. Housing Cover, Lock Cylinder, Ignition 
Switch and Neutral and Back-Up Light 
Switch - Assembly 

1. Pull up on tilt lever and install upper housing 
assembly with lock bolt toward top. 

2. Install actuator rod in rack in housing assembly. 

3. Guide actuator rod through shift bowl while 
positioning housing assembly on support assembly. 
Extend rack as far as possible and engage actuator rod. 

4. Pull back on tilt lever and engage tilt shoes in 
support assembly. 

5. Align pivot pin holes and install pivot pins by 
hand, then tap them in with a plastic mallet. The column 
must be supported to prevent any bending forces on the 
collapse area. 

6. If removed, install upper bearing in housing 
assembly. 

7. Install upper bearing inner race and retainer ring. 

8. Tilt housing to full up position. 

9. Position tilt spring guide, tilt spring, and spring 
retainer in housing assembly. 

10. Using a large screwdriver, press in on tilt spring 
retainer, compress spring and rotate retainer clockwise 
until retainer locks in housing. 

11. Remove tilt release lever. 

12. Position turn signal wiring harness inside steering 
column cover and insert harness into housing until con¬ 
nector is through shift bowl. 

13. Install cover over housing assembly. 

14. Check tilt lever and turn signal lever opening 
shields for proper alignment. 

15. Install three screws securing cover to housing 
assembly. Tighten screws to 110 inch-pounds. 

16. Position wedge spring on buzzer switch with 
formed end of clip around the lower end of switch 
making the spring bow away from the switch, Fig. 9-53. 

17. Push switch and spring into hole in housing with 
switch contacts pointing up, making sure that switch is 
fully installed. 

18. Install hazard warning lever in turn signal switch. 

19. Finish installing turn signal switch by feeding 
harness connector through housing, Fig. 9-51. 

20. Position turn signal switch in neutral position 
and install three screws securing switch to upper hous¬ 
ing, Fig. 9-50. Tighten screws to 28 inch-pounds. 

(NOTE: When properly installed, cancelling springs 
should be equal distance from steering shaft. If they are 
not, one turn signal will not cancel when column is re¬ 
installed on car.) 

21. Install hazard warning flasher button and check 
operation. 

22. Assemble ignition switch on actuator rod. Check 


all ignition key positions, and adjust to the Lock 
position. 

23. To install lock, hold lock cylinder sleeve and 
rotate key clockwise against stop. Make sure buzzer 
switch drive tang is below O.D. of lock cylinder. Insert 
cylinder into cover bore with key on cylinder sleeve 
aligned with keyway in housing until cylinder touches 
lock sector shaft. 

(NOTE: A 1/16" drill shank gage must be inserted 
between the lock cylinder knob and the column housing 
to avoid assembling the lock cylinder into the column 
beyond its normal position.) 

24. Maintaining a light push inward on cylinder, 
rotate cylinder counterclockwise until drive section of 
cylinder mates with sector drive shaft. Push in until snap 
ring on lock cylinder pops into groove in housing. Check 
freedom of rotation of lock cylinder in housing. There 
must be a free spring return from start to run position. 

25. Install turn signal lever. 

(NOTE: On cars equipped with Cruise Control, pro¬ 
ceed as follows:) 

a. Attach guide wire to Cruise Control switch har¬ 
ness connector. 

b. Insert harness connector in opening in steering 
column cover. 

c. Gently pull part of harness down through steer¬ 
ing column cover part way. 

d. Allow turn signal lever to hang free, with 
approximately 16" of wire out of column. Then rotate 
turn signal lever in a clockwise direction six times, per¬ 
mitting Cruise Control harness to make six loops. 

e. Insert turn signal lever into opening in column. 

f. Screw turn signal lever into position, passing the 
Cruise Control harness over the turn signal lever each 
time one full turn of the lever is completed. 

CAUTION: The harness must be passed over the 
lever each time the lever makes one complete turn 
to prevent damaging harness where it enters into 
the turn signal level. The wire loops will unwind as 
the lever is screwed in and wires will be straight in 
the column. Turn lever tight by hand then use a 
5/16" wrench to tighten until recess in turn signal 
lever is facing toward bottom of column. 

g. After lever is installed, gently puli remainder of 
harness through column and into position. 

h. Remove guide wire from Cruise Control harness. 

i. Install harness protector on harness and slide 
protector up harness and into position. 

j. Connect Cruise Control harness to connector. 

26. Attach connector to column. 

27. Install upper steering shaft preload spring. 

28. Install lock plate and carrier assembly. 

(NOTE: When installing lock plate and carrier 
assembly, make sure flat on lower end of steering shaft is 
pointing up and that the small plastic tab on the carrier 
is up or nearest the top of the shift bowl. Flat surface of 
lock plate must be installed facing down (against turn 
signal switch.) 
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29. If upper end of upper shaft hub was removed, 
replace shall and wedge at this time. 

30. Install Spring Compressor, J-23063, Fig, 9-60. 
Compress preload spring and lock plate and install C-ring 
with wide side toward key way. 

3 ]. Remove Spring Compressor, J-23063. 

32. Insert plastic retainer on C-ring, 

33. Position turn signal switch harness protector over 
boss on upper steering column. 

34. Position steering column upper mon nting 


bracket over turn signal wiring harness protector arid 
secure bracket to column with four screws and washers. 
Tighten screws to 20 foot-pounds. 

35. Remove tape from turn signal switch wiring har¬ 
ness and connector. 

36. Connect turn signal harness to connector and 
install connector in bracket on steering column jacket. 

37. Slide rubber sleeve bumper over steering shaft. 

38. Install steering wheel as described in Note 18b. 


ELDORADO STEERING 


The service information that follows pertains only to 
the Eldorado. All other description, service procedures 
and recommendations for the Eldorado are the same as 
those for other cars as given in the first part of this 
section. 

Steering Linkage (693) 

The steering linkage on the 693, Fig, 9-67, consists 
of a pitman arm, idler arm, two tie rod assemblies, a one 
piece forged steel drag link, and a shock absorber. The 
pitman arm connects the left side of the drag link to the 
steering gear and the idler arm connects the right side of 
the drag link to the frame. The shock absorber connects 
the drag link to the frame in such a manner as to 
dampen vibrations in the linkage. The tic rods serve as 
connecting links between the drag link and the steering 
knuckles. Tie rod ends should be checked for looseness 
and damaged seals. Loose tie rod ends must be replaced 
as a unit. Tie rod seals are replaceable and any damaged 
seals should be replaced. 

25. Steering Gear (693) 

a. Removal 

1, Disconnect pressure and return lines from gear. 
Cap or tape line fittings. 


2. Raise car, 

3. Remove cotter pin and nut at pitman arm. 

4. Disconnect pitman arm from drag link using 
Puller, J-22292, Fig. 9-68, 

5. Remove two nuts and lockwashers holding flexi¬ 
ble coupling together. 

6. Remove three screws that hold steering gear to 
frame side rail, move steering gear foward and downward 
out of car. 

7. Working on bench, remove pitman shaft nut and 
lockwasher and remove pitman arm from pitman shaft 
using Pitman Arm Puller, J-6632. 

b. Installation 

See CA UTION on Page 9-21 when performing steps 
1, 2 a nd 4. 

L Place pitman arm on pitman shaft and install 
lockwasher and nut on pitman shaft. Tighten nut to 185 
foot-pounds. 

2. Position steering gear on car and secure to frame 
side rail with three screws and Oat washers. Tighten 
screws to 70 foot-pounds. 

3. Install nuts and lockwashers that hold Oexible 
coupling together. Tighten nuts to 20 foot-pounds. 

4. Install drag link to pitman arm and secure with 
nut and cotter pin. Tighten nut to 60 foot-pounds and 
install cotter pin. 



Ftg. 9-67 Steering Linkage — 693 
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Fig. 9-68 Disconnecting Pitman Arm — 693 


(NOTE: If cotter pin cannot be installed, tighten 
nut to next hole location and install cotter pin.) 

5. Uncap pressure and return line hoses and con¬ 
nect to steering gear. Tighten nuts to 30 foot-pounds. 

6. Check fluid as outlined in Note 1. 

26. Lower Steering Shaft (Fig. 9-69) 

a. Removal 

1. Remove two nuts and lockwashers and bolts 
holding flexible coupling together. 

2. Remove screw holding flexible coupling to steer¬ 
ing gear and shift portion of flexible coupling on gear 
away from flange on shaft. 

3. Disengage flange on shaft from flexible coupling. 

4. Remove screw securing universal joint to lower 
steering shaft and remove shaft from universal joint. 

b. Installation 

See CA UTION on Page 9-21 when performing steps 
1, 2, 5 and 6. 

1. Insert lower steering shaft into universal joint 


aligning split in universal joint with flat on shaft. Secure 
with screw tightened to 80 foot-pounds. 

2. Engage flange on shaft to flexible coupling on 
gear and secure with two bolts, lockwashers and nuts. 
Tighten nuts to 20 foot-pounds. 

3. Install screw securing flexible coupling to steer¬ 
ing gear. There should be at least .040 inch clearance 
between coupling and adjuster plug. Tighten screw to 30 
foot-pounds. 

27. Steering Linkage Removai, 
Disassembly, Assembly, and 
installation (693) 

a. Removal 

1. Remove front wheels. 

2. Remove bolt securing steering dampener to 
bracket on frame. 

3. Remove cotter pins and nuts from pitman arm 
and idler arm pivots on drag link. 

4. Remove idler and pitman arm pivots from drag 
link using Puller, J-22292, Fig. 9-68. 

(NOTE: It may be necessary to loosen steering gear 
at frame to remove drag link from pitman arm.) 

5. Remove cotter pins and nuts from outer tie rod 
pivots at steering knuckles. 

6. Remove tie rod pivots from steering knuckles 
using Tie Rod End Puller, J-21930. 

7. Remove linkage from car. 

8. Remove bolt and locknut securing idler arm to 
frame and remove idler arm from car. 

b. Disassembly 

1. Remove cotter pins and nuts from inner tie rod 
pivots. 

2. Remove tie rods using lie Rod End Puller, 
J-21930. 

3. Remove outer tie rod pivots by loosening nuts 
on outer clamp bolts and unscrewing pivots from 
adjuster tube. 

4. Loosen nuts on inner clamp bolts and unscrew 
tie rod inner pivots from adjuster tubes. 



FLEXIBLE COUPLING 
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JOINT 


LOWER SHAFT 


Fig. 9-69 Lower Steering Shaft — 693 
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5, Remove bolts securing dampener to bracket on 
drag link and remove dampener and spacer. 

c. Assembly 

1. Position steering dampener and spacer to 
brackets on drag link. Spacer should be positioned 
between dampener attachment and upper part of 
bracket. 

2. Attach dampener to bracket with bolt and 
tighten to 40 foot-pounds. 

3. Lubricate adjuster tube with chassis lubricant, 
install adjuster tubes and clamps on tie rod inner pivots. 

4. Thread tie rod outer pivots into adjuster tubes. 

(NOTE: An equal amount of thread must be 
exposed on both ends of the adjuster tubes.) 

5. Install both tie rods on drag link, tighten nuts to 
60 foot-pounds and install cotter pins. If cotter pin can¬ 
not be installed, tighten nut to next hole location and 
install cotter pin. See CAUTION on page 9-21. 

d. Installation 

See CAUTION on page 9-21 when performing steps 
1, 2 and 3 . 

1. Install idler arm on frame with bolt and locknut. 
Tighten bolt to 95 foot-pounds. 

2. Install drag link on pitman arm and idler arm 
pivots and tighten pivot nuts to 60 foot-pounds. Install 
cotter pins. 


3. Install outer tie rod pivots to steering knuckles 
and tighen nuts to 37 foot-pounds. Install cotter pins. 

4. Install dampener to frame bracket, tighten bolt 
to 40 foot-pounds. 

5. Install front wheels on car. 

6. Adjust alignment as described in Section 3, Note 

20 . 

28. Steering Linkage 
Parallelism (693) 

1. Set front standing height as specified in Fig. 
3-37. 

2. Measure steering linkage to lower control arm 
frame attachment distance, left and right. These dimen¬ 
sions should be equal. 

3. Loosen the steering gear mounting bolts. Rotate 
the gear on the bolts to equalize the measurements of 
step 2. If not sufficient continue to steps 4 and 5. 

4. If right side of drag link is high, remove the oil 
filter, saving the filter and the oil. Push the top of the 
idler arm frame bracket rearward until drag link 
measurements in step 2 are equal. Reinstall oil filter and 
oil. 

5. If left side of drag link is high, bend the top of 
the idler arm frame bracket forward until the measure¬ 
ments in step 2 are equal. 

6. Adjust alignment as described in Section 3, Note 

20 . 


TORQUE SPECIFICATIONS 


Material 

Number 

Application 

Thread Size 

Foot-Pounds 


Mounting Bracket to Pump Screw 

3/8-16 

32 

Special 

Pump Pressure Unions 

5/8-18 

32 


Pump Pulley Nut 

9/16-18 

47 

260M 

Pump Mounting Bracket to Engine Screw 

3/8-16 

22 

*260M 

Flexible Coupling Upper Clamp Screw 

3/8-24 

30 

*280M 

Flexible Coupling Lower Clamp Screw 

3/8-24 

30 

*286M 

Flexible Coupling Nut 

5/16-24 

20 

*286M 

Flexible Coupling Nut 

3/8-24 

20 

*300M 

Universal Joint Clamp Bolt (693) 

7/16-20 

80 

Special 

Rack-Piston End Plug 

1-5/16-16 

80 

Special 

Rack-Piston Ball Guide Clamp Screw 

1/4-20 

10 

280M 

Steering Gear Side Cover Screws 

3/8-16 

30 

*300M 

Steering Gear to Frame Screw 

7/16-14 

55 

*300M 

Steering Gear to Frame Screw (693) 

7/16-14 

70 

Special 

Steering Gear Adjuster Lock Nut 

7/16-20 

32 

*Special 

Pitman Shaft Nut 

7/8-14 

185 

^Special 

Pitman Arm to Drag Link Nut 

1 12-20 

45 

^Special 

Pitman Arm to Drag Link Nut (693) 

1/2-20 

60 

^Special 

Idler Arm to Drag Link Nut 

1/2-20 

40 

* Special 

Idler Arm to Drag Link Nut (693) 

1/2-20 

60 
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Material 

Number 

Application 

Thread Size 

Foot-Pounds 

*Special 

Inner Tie Rod Pivot to Drag Link Nut 

1/2-20 

60 


Idler Arm to Frame Bolt 

3/8-24 

35 

^Special 

Tie Rod Adjuster Clamp Nut 

3/8-24 

22 

^Special 

Tie Rod Pivot to Steering Knuckle Nut 

1/2-20 

37 

* Special 

Tie Rod Pivot to Steering Knuckle Nut (693) 

1 12-20 

37 

Special 

Upper Mounting Bracket to Steering Column Screw 

5/16-18 

20 

*301M 

Steering Wheel Nut 

9/16-18 

30 

*280M 

Idler Arm to Frame Bolt (693) 

5/8-11 

95 

*280M 

Steering Dampener to Frame or Bracket Bolts (693) 

7/16-14 

40 

*300M 

Steering Dampener Bracket to Drag Link Bolt (693) 

5/16-18 

17 

*301M 

Steering Dampener Bracket to Drag Link Nut 

5/16-18 

17 1 

Special 

Upper Mounting Bracket to Dash Support Screw 

5/16-18 

20 

6010M 

Turn Signal Lever Screw 

#8-32 

Inch-Pounds 

20 

Special 

Lower Mounting Bracket Clamp Screw 

5/16-18 

48 

1020 

l ilt and Telescope Support Screws 

#12-28 

50 

Special 

Lower Mounting Bracket to Toe Pan Screws 

5/16-18 

38 

Special 

Ignition Switch to Jacket 


35 

(NOTE: Refer to back of Manual, Page 16-1, for bolt and nut markings and steel classification.) 


*CA VTION: This fastener is an important attaching part in that it could affect the performance of vital compo¬ 
nents and systems, and/or could result in major repair expense. It must be replaced with one of the same part 
number or with an equivalent part if replacement becomes necessary. Do not use a replacement part of lesser 
quality or substitute design. Torque values must be used as specified during reassembly to assure proper retention 
of this part. 
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SPECIAL TOOLS 



( ^ 1 



1 

w..- -»•••— 

'i'J* 


A 

B 

* 


Key 

Tool No. 

Name 

Key 

Tool No. 

Name 

A 


Torque Wrench (0-25 inch-pounds) 

R 

J-6219 

Pitman Shaft Seal Installer 

B 

J-6657 

Pitman Shaft Bearing Remover 

S 

J-22407 

Pitman Shaft Bearing Installer 

c 

J-21930 

Tie Rod End Puller 

T 

J-4245 

Snap Ring Pliers 

D 

J-22292 

Steering Linkage Puller 

U 

J-6221 

Adjuster Plug Bearing Remover 

E* 

J-22635 

Pin Remover 



and Installer 

F 

J-21883 

Pump Pulley Puller 

v* 

J-21854-01 

Hardened Step Screw and Pivot 

G 

J-5188 

Adjuster Plug Seal Installer 



Pin Adapter 

H 

J-21552 

Rack-Piston Arbor 

w 

1 J-7728 

Pump Shaft Oil Seal Installer 

I 

J-6632 

Pitman Arm Puller 

X 

J-21150 

Seal Installer 

! J 

J-23600 

Belt Tension Gage 

Y 

J-7576 

Rack-Piston Seal Compressor 

1 K * 

J-23063 

Carrier and Spring Compressor 

Z 

J-8092 

Universal Handle 

L 1 

J-5176-01 

Pressure Testing Gage Assembly 

AA 

J-6222 

Adjuster Plug Seal Protector 

M 

J-22616 

Pump Shaft 0 ; ! Seal Protector 

BB 

J-8990 

Steering Linkage Puller 

N 

J-6217 

Valve Connector Seat Installer 

DD* 

J-23073 

Shift Tube Installer 

0 

J-9280 

Packing Gun 

EE* 

J-23072 

Shift Tube Remover 

p 

J-23131 

Carrier and Spring Compressor 

FF 

J-1859-03 

Steering Wheel Puller 

Q 

J-7624 

Spanner Wrench 

i_ 



^Denotes Tilt and Telescope column only. 


Fig. 9-70 Special Tools 






































WHEELS AND TIRES 


10-1 


GENERAL DESCRIPTION 


Wheels 

The wheels used on all 1972 Cadillac cars have a 
drop center rim design. They are secured to the hub by 
five right hand threaded nuts. Valve stem replacements, 
installation torques, and wheel descriptions are given in 
the Wheel, Valve, and Fastening Table. 


Tires 

The original equipment tires installed on all 1972 
Cadillac cars are selected to provide the best all around 
tire performance for normal operation. They are de¬ 
signed to operate satisfactorily with loads up to and in¬ 
cluding the specified full rated load capacity of the car 
when inflated as recommended in the Tire Usage and 
Inflation Pressure Table, Fig. 10-1. 


WHEEL, VALVE, AND FASTENING TABLE 


1 

Wheel, Valve, and 
Fastening Table 

Calais, De Ville, 
and Brougham 

Fleetwood Seventy Five 
Commercial Vehicle 

Eldorado 

Wheel Size and Flange Type 

15x6JK 

15 x 6JK 

15x6JK 

Spider to Rim Attachment 

Spot Welded 

Riveted 

Riveted 

Offset (Rim Center Line 
to Mounting Surface) 

.29 In. 

.29 In. 

3.25 In. 

Wheel Identification 

SA 

SB 

sc 

Valve Stem 

T.R. 413 

T.R. 413 

T.R. 417 

(Number of Fasteners), 

Bolt Circle 

(5), 5.0 In. 

(5), 5.0 In. 

(5), 5.0 In. 

Fastener Torque 

105 ft. lbs. 

105 ft. lbs. 

105 ft. lbs. 


TIRE USAGE AND INFLATION PRESSURE TABLE — Pounds per square inch cold 


Calais, DeVille & Fleetwood ^ j 

TIRE SIZE DESIGNATION 

Brougham 

178-15 (Load Range B) 

STANDARD 

INFLATION 

PRESSURES 

For all loads, including full rated load, 

6 passengers plus 200 lb. trunk load 
(1100 lb. total) 

Front 22 

Rear 26 

OPTIONAL 

INFLATION 

PRESSURES 

For reduced loads, 1 to 5 
passengers (750 lb. total) 

Front 22 

Rear 22 



TIRE SIZE DESIGNATION 

ciaoraao 

L78-15 (Load Range B) 

STANDARD 

INFLATION 

PRESSURES 

For all loads, including full rated load, 

6 passengers plus 200 lb. trunk load 
(1100 lb. total) 

Front 25 

Rear 20 

OPTIONAL 

INFLATION 

PRESSURES 

For reduced loads, 1 to 5 
passengers (750 lb. total) 

Front 24 

Rear 17 

Fleetwood 

TIRE SIZE DESIGNATION 

_____ 

L78-15 (Load Range D) 

STANDARD 

INFLATION 

PRESSURES 

For all loads, including full rated load, 

9 passengers plus 200 lb. trunk load 
(1550 lb. total) 

Front 28 

Rear 36 

OPTIONAL 

INFLATION 

PRESSURES 

For reduced loads, 1 to 5 
passengers (750 lb. total) 

Front 28 

Rear 28 


Tire inflation pressure may increase as 
much as 6 pounds per square inch (psi) 
when hot. 

For continuous high speed operation 
(over 75 mph) increase tire inflation 
pressure 4 pounds per square inch over 
the recommended pressures up to a 
maximum of 32 pounds per square inch 
cold for load range B tires, or 40 pounds 
per square inch cold for load range D tires. 
Sustained speeds above 75 mph are not 
recommended when the 4 pounds per 
square inch adjustment would require 
pressures greater than the maximum 
stated above. 

Cold tire inflation pressure: after vehicle 
has been inoperative for 3 hours or more, 
or driven less than 1 mile. Hot tire inflation 
pressure: after vehicle has been driven 10 
miles or at speeds of more than 60 miles 
per hour. 

Vehicles with luggage racks do not have a 
vehicle load limit greater than specified. 

When towing trailers, the allowable 
passenger and cargo load must be reduced 
by an amount equal to the trailer tongue 
load on the trailer hitch. 
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Fig. 10-1 Tire Usage and Inflation Pressure Table 
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SERVICE INFORMATION 



Fig. 10-2 Tire Rotation 

1, Tire Rotation 


9. Damage d o r defect ive wh eels* 

10* Improper tire size or rating, 

3. Tire Wear 

Improper inflation pressures will cause abnormal 
wear conditions like those shown in Fig. 10-4. 

a. Underinflation Wear 

Under inflation results in abnormal wear of the tread 
shoulder, caused by the tires rolling on the shoulders 
with a wiping action. 

In addition, underinflated tires are subjected to 
excessive flexing, causing high internal temperatures and 
cracking of the sidewalk 


To equalize tire wear, if is recommended that tires 
be rotated every 6*000 miles on all 1972 Cadillacs. 

Tire rotation on the Eldorado may be required more 
frequently if the car is driven under extreme operating 
conditions, such as those listed below. 


b. Overinflation Wear 

Overinflation causes the center section of the tread 
to receive excessive driving and braking loads, so that the 
center section is worn more than the shoulders. An over¬ 
inflated tire is subject to breaks in the fabric from severe 
impacts and is more easily cut or punctured. 


1. High speed cornering, 

2. Severe cornering. 

3. Rapid acceleration, causing slippage of the 
driving wheels. 

4. Unusually abrasive road surfaces, 

A suggested rotation interval when the Eldorado is 
operated under these extreme operating conditions is 
every 4,000 miles. 

Tires should be rotated according to the pattern 
shown in Fig. 10-2. Inspect tires and tire pressures prior 
to rotating, and adjust tire pressures (front and rear) 
after rotation in accordance with recommendations in 
the Tire Usage And Inflation Pressure Table, Fig. 10-L 


2. Tire Inspection 

A decrease in traction, anti skid properties, and road 
hazard resistance occurs as tires become worn. The 
original equipment tires used on all 1972 Cadillacs incor¬ 
porate built-in tread wear indicators to assist the owner 
in judging when tires should be replaced. These indica¬ 
tors are molded into the bottom of the tread grooves 
and will appear as 1 /2 inch wide bands when tire tread 
depth becomes 1/16 of an inch, Fig. 10-3. 

Tire inspection consists of observation for, and cor¬ 
rection of, the following: 

1. Abnormal wear. 

2. Bulges or other irregularities. 

3. Objects puncturing tire. 

4. Tread cracks or cuts* 

5. Sidewall cracks, cuts, or scuffs. 

6. Unusually low inflation pressures, indicating 
possible leakage. 

7* Missing valve caps or damaged valve stems* 

8. Loose, missing, or defective wheel fasteners* 


c. Toe-in or Toe-out Wear 

Excessive toe-in or loe-out has the effect of dragging 
the tires sideways down the road, which results in 
feathering the raised portions of the tread. 

Improper toe-in is indicated by feather edges on the 
inner side of the tread. Toe-out is indicated by the 
feather edges on the outer side of the tread* 

ck Camber Wear 

Excessive positive camber will cause wear on the 
outer side of the tread* Excessive negative camber will 
cause wear on the inner side of the tread. Camber wear 
may also be evident if the car is driven continually on 
highly crowned roads. 

e. Wear Due to Mechanical Conditions 

Loose parts of the front suspension system, such as 



Fig, 10-3 Tread Wear Indicators 
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UNDERINFLATION 


OVERINFLATION 


TREAD CONTACT WITH ROAD 


PROPER INFLATION 


UNDERINFLATION 


OVERINFLATION 


CENTER OF TREAD WORN 
FEATHERED EDGE 


SHOULDERS OF TREAD WORN 


IRREGULAR DEPRESSIONS 


MULTI-PROBLEM 


TOE-IN WEAR 


ONE SIDE OF TREAD WORN 


SHOULDER OF TREAD 
WORN AND SCUFFED 


ROUGH 

SURFACE 


CAMBER WEAR 


CORNERING WEAR 












Fig. 10-4 Tire Wear Patterns 
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Fig. 10-5 Wheel and Tire Runout Guide 

worn spherical joints, mountings of the upper and lower 
control arms, inoperative shock absorbers, and un¬ 
balanced wheels and tires, will cause flat spots, cups, 
gouges, and wavy wear. 

4. Tire Vibration or Roughness 

Vibration or roughness problems originating from 
wheel and tire assemblies can be isolated and corrected 
by the following procedure: 

a. Preliminary Checks 

• Check all tire pressures (cold) and inflate or de¬ 
flate to specification. 

(IMPORTANT: Tire inflation pressure recom¬ 
mendations are critical for a smooth ride. Raising or 
lowering tire pressures to “improve 1 ' mileage or traction 
should not be attempted.) 

• Remove all foreign material from tire treads and 
wheels. 

• Road test car with owner to establish specific 
ride disturbance. 

• Proceed to Part b to isolate offending wheel and 
tire assembly. 

b. Wheel Spinning 

By spinning each wheel in succession, offending tire 
may be isolated by vibration that may be lelt through 
nearest bumper or fender 

Commercially available wheel spinners can be used 
on C-car front wheels or Eldorado rear wheels. 

If wheels will not spin at balancing speed, push 
caliper housing outboard to free disc from linings. 

If car is equipped with Controlled Differential, it 
may be advisable to remove one rear wheel while testing 
the other. Before removing a wheel, place a chalk mark 
on a stud and its corresponding lug bolt hole tor proper 
orientation on assembly. Be sure to replace several wheel 


mounting nuts on any hub being spun with the wheel 
assembly removed. This is necessary to assure proper 
retention of brake drum. If nuts are not threaded all the 
way, spacers should be installed under nuts. 


WARNING: WHEN BALANCING TIRES ON 
THE CAR, FOLLOW THE EQUIPMENT MANU¬ 
FACTURER'S INSTRUCTIONS CAREFULLY. 
ON CARS WHICH DO NOT HAVE CON¬ 
TROLLED DIFFERENTIAL, DRIVE WHEEL 
SPIN SHOULD BE LIMITED TO 35 MPH AS 
INDICATED ON THE SPEEDOMETER. THIS 
LIMIT IS NECESSARY BECAUSE THE 
SPEEDOMETER ONLY INDICATES ONE-HALF 
OF THE ACTUAL WHEEL SPEED WHEN ONE 
DRIVE WHEEL IS SPINNING AND THE OTHER 
DRIVE WHEEL IS STOPPED. UNLESS CARE IS 
TAKEN IN LIMITING DRIVE WHEEL SPIN, 
THE SPINNING WHEEL CAN REACH EXCES¬ 
SIVE SPEEDS, RESULTING IN POSSIBLE TIRE 
DISINTEGRATION OR DIFFERENTIAL 
FAILURE, WHICH COULD CAUSE PERSONAL 
INJURY OR EXTENSIVE VEHICLE DAMAGE. 

ON CARS WHICH DO HAVE CONTROLLED 
DIFFERENTIAL, DRIVE WHEEL SPIN 
SHOULD BE LIMITED TO 70 MPH. ON SUCH 
CARS, DO NOT ATTEMPT TO BALANCE A 
TIRE ON A DRIVE WHEEL WITH THE OTHER 
DRIVE WHEEL ON THE GROUND SINCE THE 
CAR MAY DRIVE THROUGH THIS WHEEL. 


c. Balancing 

Use commercially available wheel balancing equip¬ 
ment to check and correct static and dynamic balance ot 



Fig. 10-6 Checking Radial Runout of Tire 
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DIAL INDICATOR 
ROLLER EXTENSION 
J - 2 3 67 2-1 


DIAL INDICATOR 
THREAD ADAPTER 
J-23672-2 


DIAL INDICATOR 
ROLLER EXTENSION 
J-23672-1 


Fig. 10-10 Static and Dynamic Unbalance 


Fig. 10 7 Checking Lateral Runout of Tire 


Fig. 10-9 Checking Lateral Runout of Wheel 


(NOTE: Do not reposition wheel and tire assem¬ 
blies that do not exceed runout guide.) 


Fig. 10-8 Checking Radial Runout of Wheel 


offending wheel and hub assemblies. Follow manufac¬ 
turer's instructions. 

d. Correcting Excessive Runout 

Vibrations not isolated by wheel spinning or 
balancing are often due to excessive runout of wheel 
and/or tire. 

To correct this condition, perform the following 


procedures: 

1. Using maximum allowable runouts in Fig, 10-5 
as a guide, check lateral and radial runouts of wheels and 
tires as in Figs. 10-6, 10-7, 10-8, and 10-9. Use Dial 
Indicator, J-8001, Dial Indicator Roller Extension, 
J-23672-1, and Dial Indicator Thread Adapter, 
J-23672-2. Stand should weigh at least ten pounds. This 
stand was made from a spare wheel and Slide Hammer, 
J-2619-2. 

2. If any of the four runout measurements exceed 
the corresponding measurements in Fig. 10-5, reposition 
tire 180° from its original location on the wheel, Fig. 
10-11, and Note 5, 


SLIDE HAMMER 
J-2619-2 


DIAL INDICATOR 
ROLLER EXTENSION 
J-23672-1 












SLIDE HAMMER 
J-2619-2 


DIAL INDICATOR THREAD ADAPTER 

J-23672-2 




<1 SArfSfrr 


— 


STATIC UNBALANCE 


DYNAMIC UNBALANCE 










































10 6 


WHEELS AND TIRES 



ASSEMBLY CAUSING REPOSITION TIRE/WHEEL 

DISTURBING VIBRATIONS MOUNTING BY 180° 


Fig. 10-11 Repositioning Tire on Wheel 

3. Balance repositioned tire or tires. 

4. Road test car. 

e. Additional Corrections 

1. Irregular tire wear. 

• Inspect wear patterns of all tires, Note 2. 

• Locate and correct cause of irregular tire wear, 
Note 3. 

• Rotate tires. Note 1. 

(NOTE: If necessary, place wheel and tire assem¬ 
blies with lowest runouts in front of car.) 

2. Pinion Flange Runout 

Combined face and radial runout in excess of specifi¬ 
cation may create symptoms similar to tire vibrations. 
Check pinion flange runout, Section 4, Note 46. 

5. Tire Mounting and Demounting 

The following precautions should be observed during 
tire mounting on or demounting from the wheel rim: 

L Start with the narrow ledge of the rim up, re¬ 
gardless of which side of wheel the narrow ledge is on. 
(Special adapters may be required with certain equip¬ 
ment for mounting or demounting tires on the 
Eldorado.) 

2. Clean the rim in the ledge and flange areas and 
coat both areas thoroughly with an approved rubber 
lubricant prior to mounting. 

3. Use of one of several devices which are available 
to assist in bead unseating or seating will be helpful; 
however, sharp objects or forcing of the bead may cause 
tire damage. 

CAUTION: When mounting tires , lock the 
wheel down and do not stand over the tire while 
inflating . Do not exceed 40 psi inflation pres¬ 



sure , when seating tire on the wheel. 


6. Installation of Wheel and 
Tire Assembly 

1. Install wheel mounting nuts in a criss-cross 
pattern and tighten just enough to seat wheel against 
hub, to assure proper piloting of wheel on hub. 

2. Tighten mounting nuts uniformly to 105 foot¬ 
pounds using criss-cross pattern, Fig. 10-12. 

CAUTION: These wheel to hub fasteners are 
important attaching parts in that they could affect 
the performance of vital components and systems, 
and/or could result in major repair expense. Each 
must be replaced with one of the same part 
number or with an equivalent part if replacement 
becomes necessary. Do not use a replacement part 
of lesser quality or substitute design . Torque 
values must be used as specified during reassembly 
to assure proper retention of these parts. 

An impact wrench should not be used as uni- 
form torque control cannot be maintained. 
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Fig. 10-13 Special Tools 


Key 


Tool No. 

Name 

Key 

Tool No. 

Name 

J-8001-3 

Dial Indicator 

D 

J-23672-1 

Dial Indicator Roller Extension 

J-8001-2 

Sleeve 

E 

J-23 672-2 

Dial Indicator Thread Adapter 

J-8001-1 

l- 

Clamp 

F 

J-2619-2 

Slide Hammer 
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GENERAL DESCRIPTION 


(NOTE: For information pertaining to the Eldo¬ 
rado, refer to the latter portion of this section.) 

The 1972 Cadillac chassis sheet metal described in 
this section consists of the following items: hood, front 
fenders and wheel housing. 

The hood is hinged near the cowl and opens from 
the front. The hood primary lock is located in the center 


of the hood lock tie bar on the radiator cradle. 

The hood is unlocked by pulling on the hood lock 
release handle that is located on the left-hand kick panel 
just below the headlight switch. Fig. 11-1. The hood 
secondary latch release lever, Fig. 11-2, is accessible 
between the grille and hood panel after the primary lock 
has been actuated. Upward pressure on the hood latch 
secondary lever, Fig. 11-3, permits the hood to be raised. 


SERVICE INFORMATION 


1. Hood Latch Mechanism Adjustment 

The hood latch assembly consists of a hood primary 
lock attached to the radiator cradle tie bar in the center 
by three screws and a hood secondary latch release lever 
attached to the hood inner panel by two screws into a 
tapping plate. Tighten primary latch screws to 30 foot¬ 
pounds and secondary latch screws to 18 foot-pounds. 

CAUTION: These hood latch assembly fasteners 
are important attaching parts in that they could 
affect the performance of vital components and 
systems, and/or could result in major repair ex¬ 
pense . They must be replaced with one of the 
same part number or with equivalent parts if 
replacement becomes necessary . Do not use a 
replacement part of lesser quality or substitute 
design . Torque values must be used as specified 
during reassembly to assure proper retention of 
these parts . 

The striker plate in the hood panel is large enough to 
take care of any fore and aft adjustment necessary. Cross 
car adjustment only, is provided at the hood lock 
mounting. Up and down adjustment is provided in the 
lock itself which has an automatic take up latch. 


When the hood latch assembly has been removed, 
the mounting screws loosened, or the hood adjustment 
changed, make certain that proper alignment has been 
obtained before tightening the mounting screws. Failure 
to do so may result in damage to the latching assembly 

and/or excessive release handle efforts due to misalign¬ 
ment when the hood is closed. 

The following procedure is recommended for check¬ 
ing 1972 model hood latch adjustments: 

a. Drop hood from a height of 6 to 8 inches above 
closed position. The latch must engage. 

b. The latch must release when release handle is 
pulled without lifting the hood. 

Hood latches that do not engage or release properly 
must be corrected by proper adjustment of the hood 
latch and the hood adjustable bumpers. These adjust¬ 
ments are also used to bring the hood flush with the 
fenders. 

c. Lower hood slowly until the striker plate rests 
on the latch. With hood in this position, secondary latch 
must be engaged under hood latch tie bar on radiator 
cradle, and must have a clearance of .24" maximum 
between latch hook and tie bar. Modeling clay on this 
latch can be used to help determine the dimension. 



Fig. 11-1 Hood Lock Release Handle 


Fig. 11-2 Hood Release Lever 
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Fig. 11-3 Hood Lock 


Secondary latches that do not meet these require¬ 
ments must be adjusted by repositioning the secondary 
latch on the hood assembly. 

d. Both primary and secondary latches must be free 
of excess friction or binding when operated. 

2. Hood Panel 

a. Removal (Fig. 11-4) 

1. Scribe hinge locations on underside of hood 
panel to aid in repositioning the hood when it is rein¬ 
stalled. 

2. Remove six screws and washers, three each side, 
retaining hinge assemblies to hood panel, 

3. Remove hood with the aid of a helper, using care 
to avoid damaging finish. 

CAUTION: When hood is removed from car, 
never stand it upright on rear corners nose up. 
Hood must be positioned so that it rests on its 
side; otherwise, damage to sheet metal may result . 



b. Installation (Fig. 11-4) 

(NOTE: Install an exhaust manifold stud in center 
holes of hood retaining plate to help locate and position 
adjusting screws when installing hood.) 

1. With the aid of a helper, place hood in position 
on hood hinge assemblies and loosely install three screws 
and washers at each hinge assembly. 

2. Position hood so that hinges line up with scribe 
marks and tighten screws at each hinge to 25 foot¬ 
pounds. 

3. Carefully close hood and check alignment of 
hood at fender and grille opening. 

4. Align hood, if necessary, as described in Note 3. 

5. Adjust hood latch mechanism as described in 
Note 1. 

3. Hood Adjustment 

1. Loosen hood attaching screws, three at each 
hood hinge, Fig. 11-4. Elongated holes in hinge provide 
fore, aft, and side adjustment of hood. Position hood so 
that tolerances shown in Fig. 11-6 are provided. 

2. Tighten hinge to hood attaching screws on both 
sides to 25 foot-pounds. 

3. Adjust rubber bumpers, located on the tie bar, 
one each side, so that hood panel is flush with fenders at 
this point. 

4. Adjust hood latch mechanism as described in 
Note 1. 

4. Hood Hinge Spring 

a. Removal (Fig. 11-4) 

1. Open hood and prop as high as possible. 

2. Using a strong wire hook, attach one end to 
center of pry bar of sufficient length and the other end 
to hinge spring. 

3. With the aid of a helper, lift pry bar until spring 
disengages from hood hinge, then release pressure on bar 
slowly until spring is loose, then unhook other end of 
spring from hinge. 

b. Installation (Fig. 11-4) 

1. Hook one end of spring on hinge, then with the 
aid of a helper, use pry bar and wire hook to connect 
spring to front of hinge. 

5. Front Fender (Right or Left) 

a. Removal (Fig. 11-5) 

1. If left fender is to be removed, disconnect nega¬ 
tive battery cable. If right front fender is to be removed, 
remove the battery. 

Note number of shims at each attaching, so that 

same number are installed during installation. 

2. Apply masking tape to rear edge of fender to 
avoid scratching finish when removing fender. 

3. Raise front end of car and remove wheel on side 
of car that fender is being removed. 

4. Remove one screw with washer attached and 
shims retaining fender to door at lower hinge pillar. 


Fig. 11-4 Hood Hinge 













Fig. 11-5 Front Fender Disassembled 
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5. Remove one screw with washers attached and 
shims that hold rear bottom of fender to rocker panel. 

6. Remove six fender attaching screws with washers 
attached from wheel opening edge of wheel housing. 

7. Remove two screws with washers attached from 
inside top of wheel housing. 

8. Remove one screw with washer attached from 
angle bracket that secures radiator cradle to fender. 

9. Remove one screw with washer attached and 
tapping plate from angle bracket that secures fender to 
radiator cradle. 

10. Disconnect cornering light and position the 
wiring harness out of the way. 

11. Remove three screws with washers attached that 
secure cornering light to fender and remove light. 

12. Remove screw with washer attached under radia¬ 
tor cradle tie bar that secures tie bar to fender in head¬ 
light area. 

13. Remove one screw with washer attached and 
shims that hold fender to cowl. 

14. Remove three screws that secure outer headlamp 
bezel to housing and remove bezel. 

15. Remove one screw securing fender to headlamp 
housing. 

(NOTE: When removing left front fender, discon¬ 
nect underhood wiring harness from retaining straps on 
fender reinforcement.) 

16. Remove fender by lifting outward and slightly 
forward. 

b. Installation (Fig. 11-5) 

All fender attaching bolts should be loosely installed 
until fender alignment is obtained. Install the same 
number of shims at each location as were removed. Then 
tighten to proper torque specification. Loosen wheel 
housing attaching screws if necessary to align fender 
properly. 

1. Position fender in approximate location, being 
careful not to damage leading edge of door or trailing 
edge of fender. Be sure that rubber seal at front of fen¬ 
der below cornering light is properly positioned. 

2. Install one screw with washer attached and shims 
at top rear of fender. 

3. Install two screws with washers attached to 
wheel housing at top of wheel opening. 

(NOTE: When installing left fender, make sure 
wiring harness and hood release cable are routed be¬ 
tween fender and wheel house.) 

4. Install six screws at wheel opening edge of 
fender, securing fender to wheel housing. 

5. Install one screw with washers attached and 
shims that hold rear bottom of fender to rocker panel. 

6. Install one screw with washer attached and shims 
that hold fender to cowl. 

7. Install one screw with washer attached into angle 
bracket that secures radiator cradle to fender. 

8. Install one screw with washer attached and 
tapping plate from angle bracket that secures fender to 
radiator cradle. 

9. Install three screws with washers attached that 


secure cornering light to fender. 

10. Install screw under radiator cradle tie bar to 
secure tie bar to fender in headlight area. 

11. Position wiring harness and connect cornering 
light. 

12. If working on left front fender position under- 
hood wiring harness to fender reinforcement and secure 
with retaining straps. 

13. Install one screw securing fender to headlamp 
housing. 

14. Install headlamp bezel and secure with three 
screws. 

15. Obtain proper alignment of fender as shown in 
Fig. 11-6, and tighten all screws installed in steps 2 
through 10 to proper torque as shown in chart on page 
11 - 6 . 

16. Install or connect battery as required. 

17. Install wheel and lower car to floor. 

6. Front Fender Wheel Housing 
(Right or Left) 

a. Removal 

1. Remove front fender as described in Note 5a. 

2. When removing right wheel housing, proceed as 
follows: 

a. Remove automatic level control compressor as 
described in Section 4, Note 21a. 

b. Unsnap hose clamp and remove heater and air 
conditioner hoses from wheel housing. 

c. Remove battery cable from retaining straps. 

3. Remove one screw, washer and tapping plate 
from front bumper seal to wheel housing. 

4. Remove one screw and washer securing front 
bumper seal to frame. 

5. Remove three screws with washers attached at 
rear of wheel housing that secure strut to wheel housing. 

6. Remove four screws with washers attached and 
tapping plate from angle bracket that secure hood hinge 
to wheel housing. 

7. Remove two nuts and washers from wheel 
housing strut that secure cowl bar to wheel housing. 

8. Remove two screws with washers attached and 
tapping plate; also, two nuts, washers and stud retainer 
from angle bracket that secure the front of wheel 
housing to cradle. 

9. Remove two screws with washers attached and 
tapping plates at front of wheel housing that secure 
wheel housing to cradle. 

10. Remove wheel housing. 

b. Installation 

1. Position wheel housing in approximate location 
and loosely install three screws with washers attached at 
rear of wheel housing that secure strut to wheel housing. 

2. Loosely install four screws with washers attached 
and tapping plate from angle bracket that secure hood 
hinge to wheel housing. 

3. Loosely install two screws with washers attached 
and tapping plate, and two nuts, washers and stud re¬ 
tainer in angle bracket securing front of wheel housing 
to cradle. 
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SHEET METAL TOLERANCES (EXCEPT 693) 


Location 

Style 

Clearance Gap" 

Flushness 

1 . 

Side window to windshield 

All except 

3/8-7/16 

— 



23 and 33 

1/8-1/4 

— 

2. 

Door to Fender 

All 

7/32-9/32 

3/32+.00 

3. 

Door to Quarter Panel 

All 

1/8-1/4 

+0-1/16 

4. 

Front Door to Rear Door 

All 

1/8-1/4 

+0-1/16 

5. 

Hood to Fender 

All 

3/32-5/32 

±1/16 

6. 

Door to Rocker Panel 

All 

1/8-1/4 

— 

7. 

Wheel Skirt to Quarter Panel 

All 

1/8-1/4 

±1/16 

8 . 

Trunk Lid to Fender 

All 

1/16-1/4 

±1/16 

9. 

Trunk Lid to Bumper 

All 

5/16-7/16 

— 

10. 

Windows 

49, 47 & 67 only 

5/16-3/8 

* 

11. 

Bumper to Quarter Panel 

All 

3/8-11/16 

—• 

12. 

Hood to Windshield Wiper Arm 

All 

1/8 Min. 

mmm 

13. 

Hood to Door 

All 

7/32-9/32 

.... 

±1/16 


* May be out of plane if weatherstrip provides watertight seal. 
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4. Install two screws with washers attached and 
tapping plates in front wheel housing securing wheel 
housing to cradle. 

5. Loosely install two nuts and washers onto wheel 
housing strut that secure cowl to wheel housing. 

6. Install one screw, washer and tapping plate se¬ 
curing front bumper seal to wheel housing. 

7. If right wheel housing is being installed, proceed 
as follows: 

a. Install Automatic Level Control compressor as 
described in Section 4, Note 21b. 

b. Position and secure heater hoses to wheel 
housing. 

8. Install one screw and washer securing front 
bumper seal to frame. 

9. Check alignment of wheel housing and tighten all 
attaching nuts, bolts and screws. 

10. Install screw and washer to hold rear seal to 
frame, 

11. Install front fender as described in Note 5b. 

7. Adjusting Sheet Metal Tolerances 

a. Front Fender 

L Loosen all screws at the following locations: 


a. Fender reinforcement to radiator cradle bracket. 

b. Cowl 

c. Front hinge pillar 

d. Rocker panel extension to underside of fender. 

e. Fender to wheel housing inside of wheel open¬ 
ing. 

2. Remove rubber bumpers that fit between fender 
and hood. 

3. Adjust fender so that clearances are as shown at 
points #2, #5, #12 and #13, Fig. 11-6. 

4. After obtaining adjustment, tighten all screws to 
proper torque specifications as shown at the end of this 
section. 

5. Install rubber bumpers that fit between fender 
and hood. 

b. All Body Clearances 

The adjustment procedures for clearances #1 
through #13 (except #2, #5, #12 and #13 in Fig. 11-6) 
are described in the 1972 body service manual. These 
clearances should be adjusted to the specifications 
shown in Fig. 11-6. 


TORQUE SPECIFICATIONS (EXCEPT 693) 


Material 

No. 

Application 

Size 

Foot 

Pounds 

260M 

Hood Hinge to Hood 

3/8-16 

25 

260M 

Hood Hinge to Cowl 

3/8-16 

30 

6010M 

Secondary Latch to Hood 

mf 

5/16-18 

*18 

28 6M 

Primary Latch Pilot to Tie Bar 

1 /2-20 

*30 

260M 

Front Fender to Radiator Cradle 

3/8-16 

25 

Special 

Front Fender to Cowl 

3/8-16 

25 

Special 

Front Fender to Rocker Panel 

3/8-16 

25 

Special 

Front Fender to Hinge Pillar 

3/8-16 

25 

NOTE: Refer to back of manual. Page 16-1, for bolt and nut markings, and steel classifications. 


*CA UTION: These hood latch assembly fasteners 
are important attaching parts in that they could 
affect the performance of vital components and 
systems, and/or could result in major repair ex¬ 
pense. They must be replaced with one of the 
same part number or with equivalent parts if 


replacement becomes necessary. Do not use a 
replacement part of lesser quality or substitute 
design. Torque values must be used as specified 
during reassembly to assure proper retention of 
these parts. 
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GENERAL DESCRIPTION 

The 1972 Cadillac Eldorado sheet metal described in 
this section consists of the following items: hood, front 
fenders, and wheel housing. 

The hood is hinged near the cowl and opens from 
the front. The hood lock latch is located in the center of 
the hood lock tie bar on the radiator cradle. 

The hood is unlocked by pulling on the hood release 
handle that is located on the left hand kick panel just 
below the headlight switch. Fig. 11-7. The hood latch 
release lever. Fig. 11-8, is accessible between the grille 
and hood panel. After the primary lock has been actu¬ 
ated upward, pressure on the hood latch secondary lever, 

Fig. 11-9, permits the hood to be raised. 

The front fender assemblies provide mounting 
attachments that incorporate tlie cornering and side 
marker and parking and turn signal lamp assemblies. 


Fig. 11-7 Hood Lock Release Handle 



SERVICE INFORMATION 


8. Hood Latch Mechanism Adjustment 

The hood latch assembly consists of a hood primary 
lock attached to the radiator cradle tie bar, Fig. 11-9, in 
the center by three screws and a hood secondary latch 
release lever, Fig. 11-8, attached to the hood inner panel 

by two screws into a tapping plate. Tighten primary 
latch screws to 30 foot-pounds and secondary latch 
screws to 18 foot-pounds. 


r 




Fig. 11-9 Hood Lock 


CA UTION: These hood latch assembly fasteners 
are important attaching parts in that they could 
affect the performance of vital components and 
systems, and/or could result in major repair ex¬ 
pense. They must be replaced with one of the 
same part number or with equivalent parts if 
replacement becomes necessary . Do not use a 
replacement part of lesser quality or substitute 
design. Torque values must be used as specified 
during reassembly to assure proper retention of 
these parts. 

The striker plate in the hood panel is large enough to 
take care of any fore and aft adjustment necessary. Cross 
car adjustment only, is provided at the hood lock 
mounting. Up and down adjustment is provided in the 
lock itself which has an automatic take up latch. 


Fig. 11-8 Hood Release Lever 
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When the hood latch assembly has been removed, 
the mounting screws loosened, or the hood adjustment 
changed, make certain that proper alignment has been 
obtained before tightening the mounting screws. Failure 
to do so may result in damage to the latching assembly 
and/or excessive release handle efforts due to misalign¬ 
ment when the hood is closed. 

The following procedure is recommended for check¬ 
ing 1972 model hood latch adjustments: 

a. Drop hood from a height of 6 to 8 inches above 
closed position. The latch must engage. 

b. The latch must release when release handle is 
pulled without lifting the hood. 

Hood latches that do not engage or release properly 
mast be corrected by proper adjustment of the hood 
latch and the hood adjustable bumpers. These adjust¬ 
ments are also used to bring the hood flush with the 
fenders. 

c. Lower hood slowly until the striker plate rests 
on the latch. With hood in this position, secondary latch 
must be engaged under hood latch tie bar on radiator 
cradle, and must have a clearance of .24" maximum 
between latch hook and tie bar. Modeling clay on this 
latch can be used to help determine the dimension. 

Secondary latches that do not meet these require¬ 
ments must be adjusted by repositioning the secondary 
latch on the hood assembly. 

d. Both primary and secondary latches must be free 
of excess friction or binding when operated. 

9. Hood Panel 

a. Removal (Fig. 11-10) 

1. Scribe hinge locations on underside of hood 
panel to aid in repositioning the hood when it is rein¬ 
stalled. 

2. Remove six screws and washers, three each side, 
retaining hinge assemblies to hood panel. 

3. Remove hood with the aid of a helper, using care 
to avoid damaging finish. 

CAUTION: When hood is removed from car, 

never stand it upright on rear corners nose up. 

Hood must be positioned so that it rests on its 

side; otherwise , damage to sheet metal may result . 

b. Installation (Fig. 11-10) 

(NOTE: Install an exhaust manifold stud in center 
holes of hood retaining plate to help locate and position 
adjusting screws when installing hood.) 

1. With the aid of a helper, place hood in position 
on hood hinge assemblies and loosely install three screws 
and washers at each hinge assembly. 

2. Position hood so that hinges line up with scribe 
marks and tighten screws at each hinge. 

3. Carefully close hood and check alignment of 
hood at fender and grille opening. 

4. Align hood, if necessary, as described in Note 10. 

5. Adjust hood latch mechanism as described in 
Note 8. 



Fig, 11-10 Hood Hinge 

10. Hood Adjustment 

1. Loosen hood attaching screws, three at each 
hood hinge. Fig. 11-10. Elongated holes in hinge provide 
fore, aft, and side adjustment of hood. Position hood so 
that tolerances shown in Fig. 11-12 are provided. 

2. Tighten hinge to hood attaching screws on both 
sides. 

3. Adjust rubber bumpers, located on the tie bar, so 
that hood panel is Hush with fenders at this point. 

4. Adjust hood latch mechanism as described in 
Note 8. 

11. Hood Hinge Spring 

a. Removal (Fig. 11-10) 

1. Open hood and prop as high as possible. 

2. Using a strong wire hook, attach one end to 
center of pry bar of sufficient length and the other end 
to hinge spring. 

3. With the aid of a helper, lift pry bar until spring 
disengages from hood hinge, then release pressure on bar 
slowly until spring is loose, then unhook other end of 
spring from hinge. 

b. Installation (Fig. 11-10) 

1. Hook one end of spring on hinge, then with the 
aid of a helper, use pry bar and wire hook to connect 
spring to front of hinge. 

2. Remove prop and close hood. 

12. Front Fender (Right or Left) 693 

a. Removal (Fig. 11-11) 

1. If left fender is to be removed, disconnect nega¬ 
tive battery cable. If right fender is to be removed, 
remove battery. 
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Fig. 11-11 Front Fender Disassembled 


FIGURE 1 
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Note number of shims at each attaching so that same 
number are installed during installation. 

2. Apply masking tape to rear edge of fender to 
avoid scratching finish when removing fender. 

3. Raise front of car and remove wheel at fender 
being replaced. 

(NOTE: When removing left front fender, discon¬ 
nect underhood wiring harness from retaining straps on 
fender reinforcement.) 

4. Disconnect wiring connector for parking and 
turn signal, and cornering and side marker lamps. 

5. Open front door and remove one screw, flat 
washer and shims securing lower rear edge of fender 
inside door opening. 

6. Remove one screw, washers and shims securing 
bottom rear edge of fender to rocker panel. 

7. Remove one screw, washer and shims securing 
top rear of fender to cowl under hood. 

8. Remove one screw, washer and shims securing 
fender to radiator cradle tie bar. 

9. Remove one bolt, washer and nut securing 
fender to radiator cradle tie bar. 

10. Remove one bolt, washer and nut securing 
fender brace to radiator cradle. 

11. Remove six screws securing fender to wheel 
housing. 

12. Remove two screws securing fender to top of 
wheel house. 

13. Remove front fender. 

b. Installation 

1. Position fender on car and loosely install two 
screws securing fender to top of wheel house. 

(NOTE: When installing left fender make sure 
wiring harness and hood release cable are routed 
between fender and wheel house.) 

2. Loosely install six screws securing fender to 
wheel house at wheel opening. 

3. Loosely install one screw, washer and shims 
securing top rear of fender to cowl under hood. 

4. Loosely install one screw, washers and shims 
securing bottom rear edge offender to rocker panel. 

5. Loosely install one screw, washer and shims 
securing fender to hinge pillar through door opening, 

6. Loosely install one bolt, washer and nut securing 
fender to radiator cradle tie bar. 

7. Loosely install one bolt, washer and nut securing 
fender to radiator cradle hood lock tie bar. 

8. Loosely install one bolt, washer, and nut se¬ 
curing bottom of fender to radiator cradle. 

9. Check alignment and tighten all screws to proper 
torque. 

10. Connect wiring connectors to cornering and side 
marker, and parking and front turn signal lamps. 

11. Install wheel and lower car. 

(NOTE: When installing left front fender, connect 
underhood wiring harness to fender reinforcement with 
retaining straps.) 

12. Connect battery cable. 

13. Remove masking tape from fender. 


13, Front Fender Wheel Housing 
Right or Left (693 Only) 

a. Removal 

1. Remove fender as described in Note 12a. 

2. Remove two bolts, nuts and flat washers holding 
cowl to wheel housing tie strut at wheel housing and 
loosen one bolt at cowl. Position tie strut out of way. 

3. Remove four screws and tapping plate securing 
hood hinge angle bracket to wheel housing, and remove 
bracket. 

4. If removing right hand wheel housing, proceed as 
follows: 

a. Remove heater and A/C hoses from clip on 
wheel housing and support and position hoses out of 
way. 

b. Remove automatic level control compressor as 
described in Section 4, Note 21a. 

5. Remove two bolts with nuts, lock washers and 
flat washers securing wheel housing to radiator cradle at 
leading edge of wheel housing. 

6. Remove three bolts with nuts and washers se¬ 
curing wheel housing to radiator cradle angle bracket. 

7. Remove three bolts, washer and nuts securing 
wheel housing to cowl angle bracket. 

8. Remove one push-in clip from front wheel house 
seal to fender. 

9. Remove one screw from rear wheel house seal to 
frame. 

10. Remove wheel housing from car. 

b. Installation 

1. Position wheel housing in approximate location. 

2. Loosely install four screws and tapping plate 
securing hood hinge bracket to hood hinge and wheel 
housing. 

3. Loosely install two bolts with nuts, lock washers 
and flat washers that secure wheel housing to radiator 
cradle at leading edge of wheel housing. 

4. Loosely install three bolts with nuts, lock 
washers and flat washers that secure wheel housing to 
radiator cradle angle bracket. 

5. Install three bolts, washers and nuts securing 
wheel housing to cowl angle bracket. 

6. Tighten bolts installed in steps 2 through 5. 

7. If installing right hand wheel housing, proceed as 
follows: 

a. Install heater and air conditioner hoses under 
clip on wheel housing and support. 

b. Install automatic level control compressor as 
described in Section 4, Note 21b. 

8. Install two bolts with nuts and flat washers that 
secure cowl to wheel housing tie strut at wheel housing 
and tighten one bolt at cowl. 

9. Install one push-in clip securing front wheel 
house seal to fender. 

10. Install one screw securing rear wheel house seal 
to frame. 

11. Install fender as described in Note 12b. 
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Fig. 11-12 Sheet Metal Tolerances 


SHEET METAL TOLERANCES-693 



Tolerance'’ 


1. Side window to windshield 

2. Door to Quarter Panel 

3. Door to Fender 

4. Fender to Hood Panel 
Rear Extension 

5. Hood to Fender or 

Hood Panel Rear Extension 

6. Door to Rocker Panel 

7. Trunk lid to Fender 

8. Trunk lid to Bumper 

9. Windows 

10, Rear Bumper to Fender 

11, Hood to Windshield Wiper Arm 


3/8-7/16 

- - 

7/32-9/32 

dr 1/16 

1/8-1/4 

± 1/16 

1/8-1/4 

± 1/16 

3/32-5/32 

± 1/16 

1/8-1/4 

•— 

1/16-1/4 

± 1/16 

5/16-7/16 

— 

5/16-3/8 

* 

1/2-3/4 

— 

1/8 Min. 

— 


Flushness 


*May be out of plane if weatherstrip provides watertight seal. 
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14. Adjusting Sheet Metal Tolerances 

(693 Only) 

The adjustment procedures for clearances #1 
through #1 1 (except #3, #4, #5 and #11 in Fig. 11-12) 
will be found in the 1972 body service manual. 


Clearances #3, #4, #5 and #11 should be adjusted 
by the procedures as outlined in Note 7a. 

These clearances should be adjusted to the specifica¬ 
tions shown in Fig. 11-12. 


TORQUE SPECIFICATIONS—693 


Material 

No. 

Application 

Size 

Foot 

Pounds 

260M 

Front Fender to Radiator Cradle 

3/8-16 

25 

286M 

Nut-Hood Latch Pilot to Tie Bar 

1/2-20 

* 30 

6010M 

Screw-Hood Latch to Hood 

5/16-18 

* 18 

Special 

Front Fender to Cowl 

3/8-16 

25 

Special 

Front Fender to Rocker Panel 

3/8-16 

25 

Special 

Front Fender to Hinge Pillar 

3/8-16 

25 


NOTE: Refer to back of manual, Page 16-1, for bolt and nut markings, and steel classifications. 


*CA UTION: These hood latch assembly fasteners 
are important attaching parts in that they could 
affect the performance of vital components and 
systems, and/or could result in major repair ex¬ 
pense. They must be replaced with one of the 
same part number or with equivalent parts if 


replacement becomes necessary. Do not use a 
replacement part of lesser quality or substitute 
design . Torque values must be used as specified 
during reassembly to assure proper retention of 
these parts. 
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LIGHTING SYSTEM 


THEORY OF OPERATION 


The vehicle’s exterior and interior lighting is con¬ 
trolled by the headlight switch, Fig. 12-1, located on the 
left side of the instrument panel. 

All the exterior lights, except headlights and cor¬ 
nering lights; and all the instrument panel lights come on 
when the headlight switch control knob is pulled 
halfway out. Pulling the control knob all the way out 
turns the headlights on in addition to all the other 
exterior lights (except cornering lights). 

The intensity of the instrument panel lights can be 
increased, decreased or turned off by rotating the head¬ 
light switch control knob. 

The headlight circuits are protected by a circuit 
breaker in the headlight switch. An overload on the cir¬ 
cuit breaker will cause the lights to “Flicker” on and off. 

The front fender cornering light, front side marker 
light and reflex assembly is located in the forward lower 
side of each front fender. 

When either turn signal is operating with the head¬ 
lights or parking lights on, the corresponding cornering 
light illuminates the side of the road. 

Turn signal and parking lights are located between 
each pair of dual headlights, on either side of the 
radiator grille except on the Eldorado, where they are 
located in the nose of the front fenders. 

Rear side marker lights and reflex assemblies are 
located in the rear quarter panel at the side trim molding 
except on the Eldorado, where they are incorporated in 
the tail light assemblies. 

Dual back-up light assemblies are mounted in the 
rear bumper center bar, between the license plate and 
the bumper outer ends, except on the Eldorado, where 
they are mounted to the bumper on either side of the 
license plate. 

The back-up lights are connected to operate through 
the neutral safety switch with ignition on. Placing the 
vehicle shift lever in “reverse”, positions the switch so 

i 1 
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DOME LIGHTS 


that the back-up lights will turn on both day and night. 

Rear tail, stop and signal lights incorporating a rear 
reflex are housed in the bumper outer ends on all cars 
except Eldorados. On the Eldorado, individual rear 
reflexes are mounted at each end of the rear bumper 
center bar. 

Lane-Change Directional Signal Switch 

When making a partial turn, such as when changing 
lanes, the driver has the option of moving the turn signal 
lever to a detent stop. The signal will continue as long as 
the lever is held in this position and will cancel auto¬ 
matically when the lever is released. By using the detent 
position, a shallow turn can be signaled without a possi¬ 
bility of failure to cancel, if the turn is not sharp enough 
to do it automatically. 

Moving the turn signal lever past the detent position 
to the extreme of its travel for either turn, will provide 
conventional turn signal operation. 

A Hazard Warning Flasher is included in the direc¬ 
tional signal switch circuit. The hazard warning system is 
activated by pushing in on the button Fig. 12-2 located 
just below the steering wheel on the right side of the 
steering column. When the system is operating, the turn 
signal indicators) on the instrument cluster will flash 
simultaneously. 

The hazard warning flasher will operate with the 
ignition in the lock position and the key removed, 
allowing the car to be locked while help is sought. 

(NOTE: If the brake pedal is depressed when the 
hazard warning flasher is in operation, the lights will not 
flash but will glow continuously.) 

(NOTE: For information pertaining to the Fleet- 
wood Eldorado lighting system, refer to the latter 
portion of this section.) 



Fig. 12-1 Headlight Switch 


Fig. 12-2 Hazard Warning Flasher Switch 






LIGHTING SYSTEM 


12-3 


HEADLIGHTS 
SERVICE DIAGNOSIS 


ONE HEADLIGHT INOPERATIVE OR INTERMITTENT 


POSSIBLE CAUSE 


Loose connection. 
Defective sealed beam. 


CORRECTIVE ACTION 

Secure connections to sealed beam including ground (black wire). 
Replace. 


ONE OR MORE HEADLIGHTS ARE DIM 


Open ground connection at headlight. 


Repair black wire connection between sealed beam and body 
ground. 


Black ground wire mislocated in head- Relocate as shown in Service Circuit, 
light connector (Type 2 Sealed Beam). 


ONE OR MORE HEADLIGHTS — SHORT LIFE 


Voltage regulator misadjusted. 


Check and adjust if necessary to specifications in Shop Manual. 


ALL HEADLIGHTS INOPERATIVE OR INTERMITTENT 


loose connection. 


Defective foot switch. 

Open wiring - light switch to foot 
switch. 

Open wiring - light switch to battery. 


Circuit shorted to ground. 


Defective light switch. 


Check and secure connections at foot switch and light switch and 
ground wire connections. 

Check voltage at foot switch with test bulb. If bulb lights only at 
light blue wire terminal, replace foot switch. 

Check voltage at light blue wire with test bulb. If bulb lights at light 
switch light blue wire terminal but not at foot switch, repair open 
wire. 

Check voltage at light switch yellow wire terminal with test bulb. If 
bulb fails to light, repair open yellow wire circuit to battery 
(possible open fusible link). 

If, after a few minutes operation, headlights flicker on and off 
and/or a thumping noise can be heard from the light switch (circuit 
breaker opening and closing), repair short to ground in circuit 
between light switch and headlights. After repairing short, check for 
headlight flickering after one minute operation. If flickering occurs, 
the circuit breaker has been damaged and light switch must be 
replaced. 

Check voltage at light switch yellow and blue wire terminals with 
test bulb. If bulb lights at yellow wire terminal but not at light blue, 
replace light switch. 


UPPER OR LOWER BEAM J/VILL NOT LIGHT OR INTERMITTENT 


Open connection or defective foot 
switch. 


Circuit shorted to ground. 


Defective sealed beam. 


Check voltage at foot switch headlight terminals with test light. If 
bulb lights at headlight terminals (light green - U.B., Tan - L.B.), 
repair open wiring between foot switch and headlights. If bulb will 
not light at one of the foot switch headlight terminals, replace foot 
switch. 

Follow diagnosis shown above under “All Headlights Inoperative or 
Intermittent.” 

Replace, 
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TURN SIGNAL AND HAZARD WARNING LAMPS 

SERVICE DIAGNOSIS 


TURN SIGNAL INOPERATIVE - ONE SIDE 


POSSIBLE CAUSE 

CORRECTIVE ACTION 

Bulb out (flasher cannot be heard). 

Turn on hazard warning system. If one or more lamps do not 
operate, check for defective bulb. 

Open wiring or ground connection. 

Turn on hazard warning system. If one or more bulbs do not 
operate, use 12 volt test lamp to check voltage at lamp socket. If test 
bulb lights, repair open ground connection. If not, repair open 
wiring between bulb socket and turn signal switch. 

Improper bulb or defective turn signal 

Turn on hazard warning system. If all front and rear lamps operate, 

switch. 

check for improper bulb (should be 11 57). If bulbs are OK, replace 
defective turn signal switch. 

Short to ground (flasher can be heard. 

Locate and repair short to ground by disconnecting front and rear 

but no lamps operate). 

circuits separately. 


TURN SIGNALS INOPERATIVE - BOTH SIDES 


Open fuse (turn signal). 


Defective flasher (located behind in¬ 
strument panel near steering column). 


Turn on hazard warning system. If all lamps operate, replace turn 
signal fuse if blown. If new fuse blows, repair short to ground 
between fuse and lamps. 

If turn signal fuse is OK, and hazard warning system will operate 
lamps, replace defective turn signal flasher (behind instrument panel 
near steering column). 


Loose connection. 


Secure steering column connector. If test bulb lights only on one 
side of purple wire terminals in connector, clean or tighten connec¬ 
tor contacts. 


Open wiring or defective turn signal 
switch. 


If test bulb lights when connected to both sides of purple wire 
connection in steering column connector, replace defective turn 
signal switch. If test bulb does not light on either side of the connec¬ 
tor, repair open circuit between fuse and connector. 


HAZARD WARNING LAMPS INOPERATIVE 


Open fuse (stop-hazard). 


Defective flasher (located on fuse 
panel). 

Open wiring or defective turn signal 
switch. 


Switch on turn signals. If lamps operate, replace stop-hazard fuse if 
blown. If new fuse blows, repair short to ground. (Could possibly be 
in stop light circuit.) 

If stop-hazard fuse is OK, switch on turn signals. If lamps operate, 
replace defective hazard flasher (on fuse panel). 

With 12 volt test bulb, check voltage at brown wire in turn signal 
steering column connector. If test bulb does not light on either side 
of connector, repair open circuit between flasher and connector. If 
test bulb lights only on feed side of connector, clean connector 
contacts. If test bulb lights on both sides of connector, replace 
defective turn signal switch assembly. 
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CORNERING LAMPS 
SERVICE DIAGNOSIS 


■-■ — .- .... - ■ - - .- ■ ■ 

ONE LAMP INOPERATIVE 

POSSIBLE CAUSE 

CORRECTIVE ACTION 

Loose connection. 

Secure connector near lamp. 

Bulb out. 

Replace burned out bulb. 

Open ground connection. 

If bulb is known good and test bulb lights at connector near lamp, 
repair open ground connection through lamp mounting. 

Open wiring. 

If test bulb lights on both sides of steering column connector, repair 
open wiring between connector and lamps. If not, check for open 
connection in connector. 

Defective directional signal switch. 

If test bulb lights at brown wire terminals of steering column con¬ 
nector but not at gray (left turn) or black/white (right turn) 
terminal, replace directional signal switch. 

BOTH LAMPS INOPERATIVE 

Tail fuse blown. 

If tail lamps do not light, replace tail fuse if blown. If new fuse 
blows, repair short to ground between fuse and lamps. 

Cornering-park lamp 
fuse blown. 

If the cornering and park lamps do not light, and the tail lamps do 
light, replace cornering and park lamp fuse. If new fuse blows, repair 
short to ground between fuse and lamps. 

Loose connection. 

Secure connectors at light switch and steering column. 

Open wiring. 

If tail lamps light, check voltage at steering column connector brown 
wire. If test bulb lights on lamp side of connector only, repair 
terminal. If tail lamps do not light, check for open wiring between 
light switch and battery. 

Defective directional signal switch. 

If tail lamps light, and test bulb lights on both sides of steering 
column connector, replace directional signal switch. 

Defective light switch. 

If tail lamps do not light and test bulb lights at light switch terminal 
#5 but not at #4, replace light switch. 
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SIDE MARKER LAMPS 
SERVICE DIAGNOSIS 


ONE LAMP INOPERATIVE 


POSSIBLE CAUSE 

CORRECTIVE ACTION 

Side marker bulb out. 

Replace burned out bulb. 

Loose connection or open wiring. 

Check voltage at bulb socket brown wire terminal with test bulb. If 


bulb lights, repair open ground circuit. If bulb does not light, repair 


open brown wire circuit. 


FRONT OR REAR LAMPS INOPERATIVE 


Loose connection or open ground 

If associated tail or park lamps do not operate, secure all connectors 

connection. 

in brown wire circuit. If park lamps operate, repair open ground 


connections through lamp mounting. 

Multiple bulbs out. 

Replace burned out bulbs. 


ALL LAMPS INOPERATIVE 


Tail lamp fuse blown. 


Cornering-park lamp fuse blown. 

Loose connection. 

Open wiring. 


Defective light switch. 


If park and tail lamps do not operate, replace tail fuse if blown. If 
new fuse blows, check for short to ground between fuse panel and 
lamps. 

If the side marker and park lamps do not light, and tail lamps do 
light, replace cornering and park lamp fuse. If new fuse blows, repair 
short to ground between fuse and lamps. 

Secure connector to light switch. 

Check voltage at tail fuse with test bulb. If bulb lights, repair open 
wiring between fuse and light switch. If not, repair open wiring 
between fuse and battery. (Possible open fusible link.) 

If test bulb lights at light switch terminal #5 but not at terminal #4, 
replace light switch. 
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TAIL, PARK AND LICENSE LAMPS 
SERVICE DIAGNOSIS 


ONE SIDE INOPERATIVE 


POSSIBLE CAUSE 

CORRECTIVE ACTION 

Bulb out. 

Replace. 

Open ground connection at bulb 

Jumper bulb base socket connection to ground. If lamp lights, repair 

socket or ground. 

open ground circuit through lamp mounting. 


BOTH SIDES INOPERATIVE 


Tail lamp fuse blown. 


Cornering-park lamp fuse blown. 


Loose connection. 
Open wiring. 


Replace fuse. If new fuse blows, repair short to ground in brown 
wire circuit between fuse panel through light switch to lamps. 

If the park lamps do not light and the tail lamps do light, replace 
cornering-park lamp fuse. If new fuse blows, repair short to ground 
between fuse and lamps. 

Secure connector at light switch. 

If test bulb does not light on either side of fuse, repair open circuit 
between fuse panel and battery. (Possible open fusible link.) If test 
bulb lights at light switch brown wire terminal (5), repair open 
wiring between light switch and lamps. 


Multiple bulb burnout. 
Defective light switch. 


If test bulb lights at lamp socket brown wire terminal, replace bulbs. 

*lf test bulb lights at light switch terminal #4 (light green/blaek) but 
not at terminal #5 (dark green), replace defective light switch. 
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STOP LAMPS 
SERVICE DIAGNOSIS 


ONE BULB INOPERATIVE 

POSSIBLE CAUSE CORRECTIVE ACTION 

Bulb out. Replace bulb. 


ONE SIDE INOPERATIVE 

Loose connection, open wiring or tie- Turn on directional signal. If lamp does not operate, check bulbs. If 
tective bulbs. bulbs are OK, secure all connections. If lamp still does not operate, 

check for open wiring with a test bulb. 

Defective directional signal switch or If lamp will operate by turning on directional signal, the switch is 
cancelling cam. not centering properly during cancelling operation. Replace defec¬ 

tive cancelling cam or directional signal switch. 


ALL INOPERATIVE 

Stop-hazard fuse blown. Replace. If new fuse blows, repair short to ground in circuit between 

fuse and lamps. 

Stop switch misadjusted or defective. With test bulb check voltage with brake pedal depressed at white 

wire terminal in steering column connector. If bulb does not light, 
check stop switch for proper adjustment. If adjustment is OK, 
replace stop switch. 


WILL NOT TURN OFF 

Stop switch misadjusted or defective. Readjust properly. If switch still malfunctions, replace. 
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BACK-UP LAMPS 
SERVICE DIAGNOSIS 


ONE LAMP 

POSSIBLE CAUSE 

Open ground connection. 

Loose connection. 

Bulb out. 

INOPERATIVE OR INTERMITTENT 

CORRECTIVE ACTION 

Repair bulb ground through lamp mounting. 

Tighten connectors. 

Replace bulb. 

BOTH LAMPS 

INOPERATIVE OR INTERMITTENT 

Fuse blown. 

Replace fuse. If new fuse blows, repair short to ground in circuit 
from fuse through neutral-safety switch to back-up lamps. 

Loose connection or open circuit. 

Secure all connectors. If OK, check continuity by voltage checking 
circuit from fuse to lamps with test bulb. If test bulb does not light 
on either side of fuse, check for open circuit from ignition switch to 
fuse. 

Neutral-safety switch misadjusted 
(open when shift lever is in reverse 
position). 

Adjust. 

Defective neutral-safety switch. 

With ignition on, check voltage at terminals with switch in back-up 
position. If bulb lights at pink wire terminal but not at light green 
wire terminal, replace neutral-safety switch. 

Defective ignition switch. 

If test bulb lights at ignition switch battery terminal but not at 
output terminal, replace ignition switch. 


LAMPS WILL NOT TURN OFF 


Neutral-safety switch misadjusted 
(closed when shift lever is not in 
reverse position). 


Adjust. 
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1. Headlight Aiming—Mechanical 
Aimer Method 

a. Adjusting Aimer for Floor Level 

(NOTE: To obtain accurate headlight aim, the car 
must be placed on a flat surface.) 

1. Drive car on selected area and place transit target 
at rear wheel on either side of car Fig. 12-3. 

2. Place transit at front wheel on same side so 
target is visible, Fig. 12-3. 

3. Adjust screw on back of transit until split image 
is aligned, Fig. 124. 

4. Turn dial on side of transit until bubble is cen¬ 
tered in level vial, Fig. 124. 

5. Turn floor level compensator on both aimers 
with screwdriver until adjoining dial reads same as dial 
on transit. Fig. 12-5. 

(NOTE: Aimers must have floor level compensator 


Calibrating Dial 



Adjusting Screw 


Fig, 12 4 Adjusting Transit 



Fig. 12-5 Adjusting Floor Level Compensator 


readjusted for each new location if floor levels are 
different.) 

b. Headlight Adjustment 

1. Equalize tire pressure as recommended in 
Section 10, Fig. 10*1, and make certain car is at normal 
front standing height: Section 3, Note 1 on all but 693 
style and Note 19 on 693 style. Make certain car is at 
normal rear standing height, Section 4, Note 1. 

2. Turn on headlight units to make sure none are 
burned out. All four units should be on for high beam 
and only the two outer units should be on for low beam. 
Turn lights off for adjustment. 

3. Clean headlight lens. Position aimers on outer 
headlights. Guide points must engage smooth inner ring 
of aimer at alignment points. Fig. 12-6 and the “sight” 
openings on each aimer must point toward center of car, 

4. Secure aimer to each headlight by pressing 
handle “Y” forward until vacuum cup engages headlight 
lens, then draw handle back until spring catches, Fig. 
12-7. 

c. Horizontal Headlight Aiming: 

1. Set “Right - Left” dial on zero, Fig. 12-8. 

(NOTE: It is not necessary to remove the headlight 
bezels. The horizontal and vertical adjusting screws are 
accessible with the bezels in place.) 



Fig. 12-6 Installing Aimers on Sealed Beam 
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Fig. 12-7 Securing Aimers on Sealed Beams 

2. Check split image in viewing port. Rotate aimer 
slightly if necessary to locate target. 

3. If split images are aligned, horizontal aim is cor¬ 
rect. 

4. If images are not aligned, turn horizontal 
adjusting screw until split images align. Final adjustment 
should be made by turning screw in a clockwise direc¬ 
tion to remove backlash. 


d. Vertical Headlight Aiming 

1. With equipment in place turn knob at 
“Down-Up" dial until pointer is at zero on both aimers. 

(NOTE: Individual State laws may vary and dealers 
should check with local authorities on the regulations of 
your State.) 

2. Turn headlight vertical aiming screw counter¬ 
clockwise until bubble is on car side of center. Turn 
screw clockwise until bubble is centered for correct aim 
and elimination of backlash, Fig. 12-8. Repeat hori¬ 
zontal and vertical adjustments on other headlight aimer. 

3. Recheck target alignment on each side and re¬ 
adjust horizontal aim if necessary. 

4. Hold aimer and release spring catch. Fig. 12-7. 
Push handle toward headlight to release aimer. 

5. Repeat horizontal and vertical adjustments on 
inner set of headlights. 

e. Calibrating Aiming Fixture 

Aimer, J-6878-01, is calibrated by the manufacturer 
for use on a level floor. These aimers require no further 
change in calibration unless they are dropped or 
damaged in some manner. 





VIEWING PORT 


HORIZONTAL 
ADJUSTING SCREWS 


SPLIT IMAGE 
TARGET 


VERTICAL ADJUSTING SCREWS 


RIGHT-LEFT DIAL 


VERTICAL ADJUSTING SCREWS 


DOWN-UP DIAL 


RIGHl-LEFT DIAL 
VIEWING PORT-- 


FLOOR LEVEL COMPENSATOR SCREW 


VERTICAL ADJUSTING SCREWS 


DOWN-UP DIAL 


HORIZONTAL 
ADJUSTING SCREW 


FLOOR LEVEL COMPENSATOR SCREW 


HORIZONTAL ADJUSTING SCREWS 


Fig. 12-8 Horizontal and Vertical Adjustments 
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Floor Level Compensator Screw 


Viewing 


Down-Up Dia 


Vertical Calibration Le' 


Split Image Target 


Fig. 12-9 Calibrating Headlight Aimers 


1. With the aid of a good grade carpenter or stone 
mason spirit level, locate a vertical plate glass window. 
Fig. 12-9. 

2. Set “Down-Up” pointer on zero. Set “Right - 
Left” pointer and floor level compensator on zero. 

3. Secure aimers to plate glass window 3 to 5 feet 
apart so split image targets can be located in the viewing 
ports. 

4. If bubble is centered in vial, vertical calibration is 
correct. If not centered, refer to Section f of this note 
for adjustments. 

f. Re-Adjusting Headlight Aimer 

1. With equipment left in place, turn level adjusting 
screw until bubble is centered on level to obtain correct 
vertical adjustment, Fig. 12-10. 

2. Turn mirror adjustment screw until target split 
image becomes aligned, Fig. 12-11. 


2. Headlight Aiming—Screen Method 

The factory recommended headlight aiming specifi¬ 
cations for the screen method are listed below. However, 
individual State laws may vary and dealers should check 
with local authorities. 

a. Screen Diagram 

Make a headlight aiming screen according to the 
dimensions and layout shown in Fig. 12-12. 

b. Equipment Set-Up 

Make sure headlight aiming screen is mounted at a 
point where there will be an ample level area in front of 
screen. It is important that floor at aiming screen is at 
same level as the floor at the point where car is posi¬ 
tioned. 
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Fig. 12*10 Readjusting Vertical Calibration 


Fig. 12-11 Readjusting Horizontal Calibration 


c. Headlight Aiming Adjustment 

1. Position car so that headlights are exactly 25 feet 
from aiming screen and car is in line with centerline on 
screen. To position car, sight through rear window, 
lining up centerline of rear window reveal molding 
escutcheon with inside rear view mirror bracket and car 
centerline on screen. 

2. Position two 36 inch sticks vertically at the left 
front and left rear wheels. Sight over sticks and move 


left side of screen up or down, as required, to line up 
horizontal headlight centerline on screen with the 36 
inch sight line. Follow same procedure on right side. 

3. Mark wall adjacent to horizontal centerline of 
headlight line on aiming screen. Subtract the curb height 
from 36. Using the new dimension, mark down on the 
wall from the 36 inch mark. 

Move screen down until horizontal centerline of 
headlight is even with this point. 


"A" Normal 
Height 


Center Of Hot Spot L. H. 
Inner Lamp (High Beam! 


Center Of Hot Spot R. H. 
Inner Lamp (High Beam) 



1972 ‘C Car 

1972 ‘E’ Car 


13.06 

6.39 


42.38 

43.34 


— Center Line "g" 
Headlamps And 
Driving Lamps 


* 


B 


3d 


A 




7 






► i rv* i 


Center Line Of Car 


Hot Spot for L. H. Headlamp (Outer! 

(Lower Beam) Top Of Hot Spot On Horizontal 
Center Line of Headlamp And L. H. Edge Of Hot 
Spot On Vertical Center Line Of Headlamp 



Hot Spot For R. H. Headlamp (Outer) (Lower 
Beam). Top Of Hot Spot On Horizontal Center 
Line Of Headlamp And L. H. Edge Of Hot Spot 
On Vertical Center Line Of Headlamp 


Floor Level 


Inner Lamps Are High Beam Lamps 
Only, Outer Lamps Are Both High And 
Low Beam But Are To Be Aimed On Low 
Beam Only 


Fig. 12-12 Headlight Aiming Screen 
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Series 

Rear Suspension 

Curb Height 
@ (£ Headlamps 

681 

All 

26.66" 

682 

Std. 

26.52" 

A.L.C. 

26.55" 

697 

All 

27.61" 

693 

\ All 

27.35" 

698 

All 

28.26" 


4. Set headlights on high beam. Make sure all four 
headlights are on. 

5. Cover both left side headlights and right side 
outer light and adjust right inner light as required until 
hot spot centers at point “B” on screen, Fig. 12-12. 

6. Cover both right side headlights and left side 
outer light and adjust left inner light as required until 
hot spot centers at point “C” on screen, Fig. 12-12. 

7. Set headlight on low beam. Only outer head¬ 
lights should light. 

8. Cover left outer headlight and adjust right outer 
light as required until top of hot spot “D” is on hori¬ 
zontal centerline of headlight and left edge of hot spot is 
on vertical centerline of outer light, Fig. 12-12. 

9. Cover right outer headlight and adjust left outer 
light as required until top of hot spot “E” is on hori¬ 
zontal centerline of headlight and left edge of hot spot is 
on vertical center line of outer light, Fig. 12-12. 


3. Sealed Beam Unit Replacement 

1. Remove three screws securing headlight bezel to 
headlight assembly and remove bezel. 

2. Remove three screws securing headlight retaining 
ring to mounting ring and remove retaining ring. 

3. Remove sealed beam unit and disconnect elec¬ 
trical connector from unit. 

(NOTE: If car is equipped with lamp monitor 
system, remove dust seal from sealed beam unit exhaust 
nipple and reinstall on replacement sealed beam.) 

4. Connect electrical connector to new sealed beam 
unit and position sealed beam unit to mounting ring. 

5. Install headlight retaining ring and secure with 
three attaching screws. 

6. Install headlight bezel to headlight assembly and 
secure with three attaching screws. 

7. Check operation of headlights and reset 
headlight aim as outlined in Notes 1 or 2. 


a. Front Parking and Turn Signal Lamp 
(Except 693) 

1. Remove one screw securing top of bezel to 
housing, pull forward and unhook bottom of bezel from 
housing. 

2. Remove two screws, one at top and bottom, 
securing lens to lamp and remove lens. 

3. Push bulb deeper into socket, turn counterclock¬ 
wise and release. Bulb will spring out. 

4. Insert new bulb fully into socket and turn clock¬ 
wise. Release bulb to lock in position. 

5. Position lens to lamp and secure with two 
screws. 

6. Engage lower locking tabs on bezel to housing 
and push top portion into position. Secure with one 
screw. 

7. Check operation of bulb. 

b. Front, Cornering, Side Marker and 
Side Reflex (Except 693) 

1. Partially remove wheel opening seal to gain 
access to lamp housing. 

2. Remove one Phillips head screw securing rear of 
bezel to lamp and remove bezel by pulling rearward and 
rotating outward. 

3. Remove four Phillips head screws securing lens 
assembly to lamp and remove lens assembly. 

4. To remove either park and signal or cornering 
lamp bulb, push in on bulb and turn counterclockwise. 
Bulb will pop out when released. 

5. Install one or both bulbs as necessary by 
inserting fully into socket and turning clockwise. Release 
bulb to lock in position. 

6. With gasket in place, position lens assembly to 
lamp housing and secure with four Phillips head screws. 

7. Lock forward end of bezel into slot at front of 
lamp housing and secure at rear with one Phillips head 
screw. 

8. Install portion of wheel opening seal that was 
removed. 

9. Check operation of bulb. 

c. Rear Tail, Stop, Signal and Reflex Lamp 
(Except 693) 

1. Remove two Phillips head screws securing bezel 
and lens to lamp housing and remove bezel and lens. 

2. Remove bulb by pushing in on bulb and turning 
counterclockwise. Bulb will pop out when released. 

3. Insert new bulb fully into socket and turn clock¬ 
wise. Release bulb to lock-in position. 

4. Position lens and bezel to lamp housing and 
secure with two Phillips head screws. 

5. Check operation of bulb. 


4. Bulb Replacement 

A complete list of replacement bulbs for 1972 
Cadillac cars is given in the bulb chart. Page 12-19. The 
procedures for making replacements are outlined in this 
note except when they are exclusive to Fleetwood 
Eldorados, as described in Note 13. 

CAUTION: Make certain ignition switch and 
headlight switch are off when replacing bulbs. 


d. Rear Side Marker and Reflex Lamp 
(Except 693) 

1. Working in trunk compartment, remove trunk 
panel trim to gain access to side marker housing. 

2. Turn bulb socket counterclockwise and remove 
socket. 

3. Replace bulb. 

4. Install bulb socket and secure with clockwise 
turn. 
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5. Replace trunk panel trim and close compartment 
lid. 

e. License Plate Lamp 

1. Remove two Phillips head screws securing lens to 
housing and remove lens. 

2. Replace bulb. 

3. Install lens with two Phillip head screws and 
check operation of bulb. 

f. Instrument Panel Courtesy Lamps 

1. Reach under dash and snap socket and bulb out 
of housing. 

2. Remove bulb from socket and replace. 

3. Snap socket and bulb into housing. 

g. Map Lamp 

1. Remove two screws securing map lamp assembly. 

2. Pull assembly out at the top and remove. 

a. Switch lever must be in “ON” position for 
proper removal clearance. 

3. Remove bulb from socket and replace bulb. 

4. Install assembly and secure with two screws. 

h. Instrument Panel Lamps 

1. Remove switch panel on right side of instrument 
panel cluster. 

a. In extreme cases it may be necessary to remove 
instrument panel top cover as described in Note 40. 

2. Replace bulb in back of cluster. 

3. Install switch panel. 

i. Automatic Climate Control or Heater 
Panel Lamp 

1. Remove steering column lower cover as de¬ 
scribed in Note 41a. 

2. Remove socket from housing and remove bulb 
from socket. 

3. Install new bulb into socket and replace socket 
in housing. 

4. Install steering column lower cover as described 
in Note 41b. 

j. Radio Receiver Dial Lamp 

(AM/FM, AM/FM signal seeking stereo, and AM/FM 
signal seeking stereo remote control .) 

1. Remove switch panel on right side of instrument 
panel cluster. 

2. Reach down on top of radio and snap socket out 
of top center of receiver unit. 

3. Install new bulb and snap socket into radio re¬ 
ceiver. 

4. Install switch panel. 

k. Radio Receiver Dial Lamp 

(AM/FM Stereo/Tape) 
t. Lift tape access door. 

2. Reach in and rotate down bulb/socket assembly. 

3. Install new bulb and rotate bulb/socket assembly 
fully up. 


l. Headlight Switch Dial Lamp 

1. Remove steering column lower cover as de¬ 
scribed in Note 41a. 

2. Pull upper or lower socket from housing and 
remove bulb. 

3. Install new bulb and snap socket into housing. 

4. Install steering column lower cover as described 
in Note 41b. 

m. Ash Tray Lamp 

1. Remove ash tray receptacle. 

2., Remove bulb socket from shield, replace bulb 
and install socket. 

3. Insert ash tray receptacle in ash tray housing. 

n. Glove Box Lamp 

Open glove box door and replace bulb located just 
above top center of door opening. 

o. Clock Lamp 

1. Reach up through top of glove box and remove 
bulb sockets. 

2. Replace either bulb. 

3. Install bulb sockets through top of glove box. 

p. Cruise Control Switch Lamp 

1. Remove steering column lower cover as de¬ 
scribed in Note 41a. 

2. Snap socket and bulb from selector assembly and 
replace bulb. 

3. Install steering column lower cover as described 
in Note 41b. 

q. Trunk Lamp 

Open trunk lid and replace bulb located in rear area 
of trunk lid. 

r. Rear Window DeFogger Indicator Lamp 

1. Remove switch panel on right side of instrument 
panel cluster. 

(NOTE: Panel is held in place by spring clips and 
pulls out.) 

2. Remove indicator lamp socket from switch. 

3. Replace bulb. 

4. Install lamp socket in switch. 

5. Install switch panel. 

5. Headlight Housing Assembly 
(Except 693) 

a. Removal 

1. Disconnect Negative battery cable at battery. 

(NOTE: If working on right side of car, battery 
must be removed as described in Section 6, Note 19.) 

2. Disconnect electrical and lamp monitor con¬ 
nector if so equipped, from sealed beams and parking 
lamp. 

3. Remove three screws securing outer headlamp 
bezel to headlamp housing and remove bezel. 
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4. Remove one screw, located behind bezel re¬ 
moved in Step 3, securing headlamp housing to front 
fender. 

5. Remove two screws securing top of headlamp 
housing to radiator cradle and two screws at bottom. 

6. Remove headlamp housing, being careful not to 
lose shims in area of mounting screws. 

b. Installation 

1. Connect electrical and lamp monitor connector, 
if so equipped to sealed beams and parking lamp. 

2. Position headlamp housing to car and loosely 
install one screw securing housing to front fender. 

3. Install four mounting screws loosely. Add suffi¬ 
cient shims to align headlamp housing properly and 
tighten all screws. 

4. Position bezel to outer headlamp and secure with 
three screws. 

5. Install battery if removed. Connect negative 
battery cable and check operation of lamps and lamp 
monitor, if so equipped. 

6. Reset headlight aim as outlined in Notes 1 or 2. 

6. Front Parking and Signal Lamp 
Assembly (Except 693) 

a. Removal 

1. Disconnect negative battery cable at battery. 

(NOTE: If working on right side of car, battery 
must be removed as described in Section 6, Note 19.) 

2. Disconnect wiring and monitor connections, if 
so equipped, from lamp. 

3. Remove two bolts, one each side of lamp, 
securing lamp to housing and remove lamp. 

b. Installation 

1. Position lamp to housing and secure with two 
bolts, one each side of lamp. 

2. Route wiring and connect wiring and monitor 
connections, if so equipped. 

(NOTE: Install battery if previously removed.) 

3. Connect negative battery cable at battery and 
check operation of lamp. 

7. Front Cornering and Side Marker 
Lamp Assembly (Except 693) 

a. Removal 

1. Raise hood. 

2. Disconnect negative battery cable at battery. 

(NOTE: If working on right side of car, battery 
must be removed as described in Section 6, Note 19.) 

3. Disconnect lamp wiring connector. 

4. Remove lens assembly as outlined in Note 4b. 

5. Working through engine compartment, remove 
two bolts with lock washers securing lamp to upper 
mounting bracket. 


6. Remove one bolt with lock washer securing lamp 
to lower mounting bracket. 

7. Loosen bolt securing lower mounting bracket to 
radiator cradle and move bracket out of way. 

8. Slide lamp rearward and remove from car. 

b. Installation 

1. Install lamp on car and position lower mounting 
bracket to lamp. 

2. Install bolt with lock washer loosely securing 
lamp to radiator cradle lower mounting bracket. 

3. Loosely install two bolts with lock washers 
securing lamp to upper mounting bracket. 

4. Install lens assembly as outlined in Note 4b. 

5. Align lamp and tighten mounting bolts. 

6. Connect lamp wiring to mating connector. 

7. Install battery. Connect negative battery cable 
and check operation. 

8. Rear Tail, Stop, Signal and Reflex 
Lamp Assembly (Except 693) 

a. Removal 

1. Disconnect negative battery cable at battery. 

2. Remove rear bumper from car as outlined in 
Section 14, Note 5a. 

3. Remove bezel and lens as outlined in Note 4C. 

4. Remove upper mounting rubber bumper from 
upper mounting bolt and remove nut and flat washer 
securing lamp to bumper outer end. 

5. Remove lamp lower mounting bolt and flat 
washer securing lamp to bumper end and remove lamp. 

b. Installation 

1. Position lamp housing to rear bumper with 
square hole in housing upward. 

2. Loosely install bolt and flat washer securing 
lower end of lamp. 

3. Loosely install one flat washer and nut securing 
upper end of lamp housing. 

4. Install lens and bezel as outlined in Note 4c. 

5. Align lamp assembly and tighten bolts in Steps 2 
and 3. 

6. Install rubber bumper over upper mounting stud. 

7. Install rear bumper as outlined in Section 14, 
Note 5b. 

8. Connect negative battery cable and check 
operation. 

9. Rear Side Marker and Reflex 
Lamp Assembly (Except 693) 

a. Removal 

1. Open trunk compartment lid. 

2. Remove trunk panel trim from side of car lamp 
is to be removed. 

3. Remove two nuts securing housing to quarter 
panel side molding and remove housing assembly. 

b. Installation 

1. Install housing assembly on molding studs 
extending through quarter panel. 
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2. Secure housing assembly with two nuts. 

3. Install trunk panel trim. 

4. Close trunk compartment lid. 

10. Rear Back-Up Lamp 
(Right or Left) (Except 693) 

a. Removal 

1. Remove two screws securing bumper tiller to 

bumper and remove filler. 

2. Disconnect wiring at connectors. 

3. Remove two screws securing lamp to bumper 
filler and remove lamp. 

b. Installation 

1. Position lamp to bumper filler and secure with 
two screws. 

2. Connect wiring connectors. 

3. Position bumper filler to bumper and secure with 
two screws. 

11. License Lamp Assembly 

a. Removal 

1. Disconnect license lamp wire connector. 


2. Remove two screws securing license lamp assem¬ 
bly to center bumper bar and remove lamp. 

b. Installation 

1. Position lamp assembly to center bumper bar 
and secure with two screws. 

2. Connect wire connector and check operation of 
lamp. 

12. Trunk Lamp Assembly 

a. Removal 

1. Disconnect negative battery cable. 

2. Open trunk lid. 

3. Remove clip and disconnect trunk lamp lead 
wire at connector. 

4. Remove one screw securing trunk lamp to lid 
and remove lamp, 

b. Installation 

1. Position trunk lamp to lid and secure with one 
screw. 

2. Connect black lead wire at connector and secure 
with clip. 

3. Connect negative battery cable. 

4. Close trunk lid. 


ELDORADO SERVICE INFORMATION 


(NOTH: The service information that follows per¬ 
tains only to the Eldorado. For Service procedures not 
given here, the procedure is the same as given for other 
1972 Cadillac cars.) 

13. Bulb Replacement—693 

A complete list of replacement bulbs for 1972 
Cadillac cars is given in the bulb chart, page 12-19. The 
procedures for making replacements described in this 
note are exclusive to Eldorados. 

a. Front Turn Signal and Parking Lamp 

1. Remove two captive screws at bottom of lamp 
assembly securing fender extension by inserting Phillips 
screwdriver below lip of bumper filler. 

2. Remove two screws at top of lens securing 
fender extension and remove extension. 

3. Remove two screws securing bezel and lens and 
remove lens. 

4. Replace bulb. 

5. Install lens and bezel and secure with two screws. 

6. Install fender extension and secure with four 
screws. 

b. Cornering or Front Side Marker Lamp 

1. Remove cornering and front side marker light 
assembly as described in Note 16a. 

2. Remove four screws securing bezel and lens to 
housing and remove lens. 

3. Remove bulb. 


(NOTE: Cornering light bulb is clear, while side 
marker light bulb is amber colored.) 

4. Install bulb. 

5. With gasket in proper location, position lens and 
bezel to housing and install four Phillips head screws 
retaining lens to housing. 

6. Install cornering and front side marker light 
assembly as described in Note 16b. 

c. Rear Tail, Stop, Signal and Side Marker 
Lamp 

1. Remove two screw and nut assemblies from rear 
of lamp bezel. 

2. Remove two screws from upper lamp bezel, one 
on each side. 

3. Remove bezels. 

4. Remove four screws securing lens and remove 
lens, 

5. Install new bulb. 

6. Install lens and secure with four screws. 

7. Install bezels and secure with two screws and 
two screw and nut assemblies. 

d. Back-Up Lamp 

1. Remove two screws securing bezel and remove 
bezel. 

2. Remove two screws securing lens and remove 
lens. 

3. Install new bulb. 

4. Install lens and secure with two screws. 

5. Install bezel and secure with two screws. 
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14. Headlamp Housing 
Assembly (693 Only) 

a. Removal 

1. Disconnect head light wiring connectors. 

2. Remove grille molding as described in Section 
13, Note 3a. 

3. Remove three screws and shims, one at top of 
assembly and two at bottom of assembly, securing 
housing to radiator cradle. 

4. Remove headlamp assembly. 

b. Installation 

1. Position housing assembly in radiator cradle and 
loosely install three screws and required number of 
shims. 

2. Install grille molding as described in Section 13, 
Note 3b. 

3. Align housing and tighten screws. 

4. Connect wiring connectors. 

5. Reset headlight aim as outlined in Notes 1 or 2. 

15. Front Turn Signal and 
Parking Lamp Assembly—693 

a. Removal 

1. Disconnect negative battery cable. 

2. Disconnect electrical connector at radiator 
cradle tie bar and monitor if so equipped. 

3. Working inside of fender, remove three nuts and 
washer assemblies securing lamp assembly to tender and 
remove assembly. 

b. Installation 

1. Position lamp assembly to fender and secure 
with three nuts and washer assemblies. 

2. Connect electrical connector to mating 
connector at tie bar and monitor if so equipped. 

3. Connect negative battery cable. 

16. Front Cornering and Side Marker 
Lamp Assembly—693 

a. Removal 

1. Disconnect negative battery cable. 

(NOTE: If working on right side of car. battery 
must be removed as described in Section 6, Note 19.) 

2. Disconnect electrical connector to cornering 
lamp assembly at radiator cradle tie bar. 

3. Remove three screws securing lamp assembly to 
fender and remove assembly from fender. 


b. Installation 

1. Position cornering and side marker light assem¬ 
bly to fender and install three screws securing assembly 
to fender. 

2. Connect electrical connector to mating con¬ 
nector at tie bar. 

3. Connect negative battery cable. 

17. Rear Tail, Stop, Signal and 
Side Marker Lamp 

a. Removal 

1. Remove rear bumper assembly as described in 
Section 14, Note 15a. 

2. Disconnect electrical connectors. 

3. Remove two screws and remove lamp assembly. 

b. Installation 

1. Install lamp assembly into bumper outer end and 
secure with two screws. 

2. Install electrical connectors. 

3. Install rear bumper as described in Section 14, 
Note 15b. 

18. Back-Up Lamp Assembly 

a. Removal 

1. Remove two screws securing bezel and remove 
bezel. 

2. Remove fuel filler door as described in Section 
14, Note 9a. 

3. Loosen two screws securing lamp to bumper 
center bar and pull lamp assembly out. 

4. Disconnect lamp wire and remove assembly. 

b. Installation 

1. Connect lamp wire and position lamp in bumper, 
loosely install two screws. 

2. Install bezel and secure with two screws. 

3. Align lamp assembly and tighten all screws. 

4. Install fuel filler door as described in Section 14, 
Note 9b. 

19. Rear Reflex Lens and 
Bezel Assembly 

a. Removal 

1. Remove two nuts and washers and remove reflex 
assembly. 

b. Installation 

1. Install reflex assembly and secure with two nuts 
and washers. 



BULB DATA CHART 


FUNCTION 

BULB NO. 

C/P 

BODY STYLE 

Accessory Switch Illumination 

1445 

.7 

All (When Ordered) 

Ash Tray Lamp 

1445 

.7 

All 

Back-Up Lamp 

1156 

32 

All 

Clock 

1816 

3 

All 

Cornering Lamp 

1295 

50 

All 

Courtesy Lamp-Sail Panel 

90 

6 

68247-49-68347-49-69347 

Courtesy Lamp-Instrument Panel 

89 

6 

All 1 

Courtesy Lamp-Rear Door 

212/212-1 

6 

69723-69733 

Courtesy Lamp-Rear 




Quarter Armrest 

212/212-1 

6 

68367 

Cruise Control Speed 

Selector Ilium. Auto. 




Lock Lamps 

1445 

.7 

All (When Ordered) 

“Stop Engine Temp" Warning Light 

168 

3 

All 1 

Generator Telltale Lamp 

161 

1 

All 

Glove Compartment Lamp 

1816 

3 

Ail 

Headlamp-Inner 

L4001 

37.5 Watts 

All 

Headlamp-Outer 

L4002 

37.5W/50.0W 

All 

Headlamp Switch Lamp 

1895 

2 

All 

Heater Control or Climate 




Control Lamp 

1895 

2 

All 

High Beam Indicator 

161 

1 

All 

License Lamp 

67 

i 4 

All 

Low Brake Telltale Lamp 

168 

3 

All 

Low Oil Pressure Telltale Lamp 

168 

3 

All 

Low Washer Fluid Telltale 

161 

1 

All (When Ordered) 

Map Lamp 

550 

6 

All 

Marker Lamp-Front Side 

97A 

4 

All 

Marker Lamp-Rear Side 

168 

3 

All Except 69347 

Opera Lamp 

756 

.3 

68169-69733 (When Ordered) 

Panel Lamp 

194 

2 

All 

Park-Signal Lamp 

1157 NA 

32/3 

All | 

Radio Dial Lamp 

1895 

2 

All (When Ordered) 

*Radio AM-FM Band Indicators 

Special 

— 

All (When Ordered) 

*Radio AM-FM Stereo Indicators 

Special 


All (When Ordered) Except 
69890 

* Radio AM-FM Stereo Tape Internal 

Special 

— 

All (When Ordered) Except 
69890 

* Radio-Rear Control Indicator 

Rear Window Defogger 

250 

1 

69723-33 (When Ordered) 

All (When Ordered) 

Indicator Lamp 

1445 

.7 

Except 697-698 

Spot Lamp-Front Compartment 

90 

6 

69733 

Spot Lamp-Reading 

1004 

15 

68169-69723-69733 

Stop, Tail and Signal 

1157 

32/3 

All 

Trunk Compartment Lamp 

1003 

15 

All Except 69890 

Trunk Lid Telltale 

161 

1 

All Except 69890 
(When Ordered) 

Turn Signal Indicator 

! 194 

2 

All 

Warning Lamp-Front Door 
(Combined with Courtesy 

212/212-1 

6 

68347-49-68169- 
69367-69347-69723-33 

Light) 




Warning Lamp-Rear Door 

212/212-1 

6 

68169-68349 ] 

(Combined with Courtesy Light) 




Water Temperature Telltale 

161 

1 

All Except 69890 

-1 


*Serviceable only by Radio Technician. 
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FUSES 


Unit 


Body Feed . 

Cigar Lighters 
Clock 

Courtesy Lights 
Glove Box Light 
Map Light 

^Reading Light, Chauffeur 

Trunk Light 

Seat Back Lock Relay 

Cornering and Parking Lights .. 

Ash Tray Light 
Cornering Lights 
Front Side Marker Lights 
Parking Lights 

Directional Signal. 

Back-Up Lights ... 

Rear Window De-Fogger 

Gages and Transmission Controls. 

Brake Warning Light 
CCS Vacuum Solenoid 
Downshift Solenoid 
Fuel Gage 
Generator Light 
Low Oil Pressure Indicator 
Water Temperature Warning Light 
Headlights (Integral with headlight switch) . . . . 

Heater and Accessories . 

Air Conditioning Amplifier 
Air Conditioning Blower Relay 
Cruise Control 
Heater Blower 

Power Windows. 

Horns.. 

Convertible Top 
Door Locks 

Engine Metal Temperature Light 

Horns 

Power Seat 

Seat Back Lock Solenoid 

Instrument Panel Lights. 

Radio. 

Stop Lights and Hazard Warning Flasher. 

Tail Lights . 

License Light 

Rear Side Marker Lights 

Tail Lights 

Twilight Sentinel (Integral with headlight switch) 
Windshield Wipers . 


Fuse Ratin 


. : .25 AMP. 


10 AMP 


25 AMP. 
25 AMP. 

10 AMP. 


15 AMP. (CB) 
.... 15 AMP. 


(CB) 

(CB) 


. . .4 AMP. 
7 1/2 AMP. 
. .25 AMP. 
. .25 AMP. 


15 AMP. (CB) 
_25 AMP. 


Do not use fuses of higher amperage ratings than those recommended above. 

AMP. - Ampere (CB) - Circuit Breaker 

*Fleetwood Seventy-Five Limousine Only 
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THEORY OF OPERATION 


(NOTE: Service information pertaining to the 
windshield wiper and washer system not found in this 
section is covered in the body service manual.) 

A three speed, depressed park wiper and washer 
system is used on all 1972 Cadillac cars. The wiper 
system is a tandem, left hand articulated system. The 
wiper blades move in the same direction at the same 
time and park to the right. The articulation of the left 
side is provided by a parallel drag link pinned at the 
wiper transmission with a swivel mounting at the blade 
to arm connection. The combination of these features 
results in increased wiper coverage for maximum for¬ 
ward visibility. 

The windshield wiper and washer assembly is 
mounted on the cowl. The wiper unit drives a separate 
link connected directly to each wiper transmission. 
When in the park (off) position, the wiper arms and 
blades are concealed under the rear of the hood. 

The wiper and washer assembly consists of a wiper 
unit, which contains a 12-volt motor, a gear box section, 
a relay control and a washer unit. 

The wiper and washer assembly is controlled by a 
four-way switch and push button located on the instru¬ 
ment panel extension, which is actually a part of the 
driver's door, Fig. 12-13. The wipers can be operated at 
three different speeds plus a mist operation. The washers 
are activated by depressing the washer button, integral 
with the switch. When the washer button is pushed, the 
switch lever is moved mechanically to the low speed 
position until the operator moves it to the “OFF" 
position. 


Wiper Electrical Operation 

LOW SPEED - Moving the control switch lever to 
the “Lo" speed position, Fig. 12-14, connects the relay 
control and shunt Field circuit directly to ground. This 
provides the following circuit: 

Current feed to the 25 amp windshield wiper fuse in 
the fuse panel comes from the accessory terminal on the 
ignition switch. Current flows through the yellow wire 
to terminal number 2 of the wiper motor. It then flows 
through the tan wire to one contact point on the relay 
switch, and on through the relay coil and through the 
red wire back to terminal No. 1, through the light blue 
wire and the switch to ground. After passing through the 
relay points, current flows through the black with 
double pink tracer wire through the series Field and 
divides; part flowing through the armature and circuit 
breaker and through the black ground wire, the other 
part flowing through the shunt Field, the solid black wire 
to terminal number three, and on through the black with 
double orange tracer wire to ground at the control 
switch. Current by-passes the 20 ohm resistor ground 
circuit at terminal No. 3 at this time, because of the 
lower resistance of the control switch ground circuit. 


MEDIUM SPEED — Moving the control switch to 
the “Medium" speed position. Fig. I 2-14, connects a 13 
ohm resistor, located in the control switch, in parallel 
with the 20 ohm resistor connected from the shunt Field 
circuit. These two resistors, connected in parallel, pro¬ 
vide slightly less than 8 ohms resistance in the shunt 
field, allowing less current to flow in the shunt field. 
This permits correspondingly more current in the arma¬ 
ture circuit, resulting in medium speed. 

HIGH SPEED — Moving the control switch lever to 
the “High" speed position. Fig. 12-14, eliminates the 
path to ground in the control switch, leaving only the 20 
ohm resistor in the shunt circuit. This one resistor allows 
even less current to How through the shunt Field than 
was possible at either medium or low speeds, which 
results in high speed operation. 

MIST — Moving the control lever down to the 
“Mist" position. Fig. 12-14, and holding there until the 
wipers move out of the park position before releasing, 
will allow the wipers to make one complete low speed 
cycle wipe of the windshield and return to the park 
position. 

Washer Circuit 


Depressing the washer button on the control switch, 
mechanically moves the wiper switch lever to the “Lo" 
speed position. The washer relay coil is energized by the 
current flowing from the No. 2 terminal on the wiper 
unit connector through the yellow wire into the relay 
coil and from there through the dark blue with white 
striped wire to ground. 



Fig. 12-13 Wiper and Washer Control Switch 
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(NOTE: For information pertaining to the wind¬ 
shield washer low fluid level indicator, refer to page 
15-37.) 

20. Windshield Wiper and 
Washer Switch 

a. Removal 

1. Disconnect negative battery cable. 

2. Open left front door to gain access to screw se¬ 
curing control switch to instrument panel extension on 
door. 


3. Loosen screw securing control switch to exten¬ 
sion. 

4. Pull control switch out and disconnect electrical 
connector. 

b. Installation 

1. Connect electrical connector and place control 
switch into instrument panel extension on left front 
door. 

2. From front of door, tighten screw securing 
control switch to extension. 

3. Install negative battery cable. 
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ELECTRICAL INSTRUMENTS 


PANEL INSTRUMENTATION 
THEORY OF OPERATION 


Warning Lights 

The air-core type fuel gage is mounted in a housing 
at the left side of the speedometer face in the instrument 
panel cluster. The gage uses balanced needle construc¬ 
tion, which means that when the ignition is turned 
“OFF”, the pointer may come to rest at any point. 

The instrument cluster has nine indicator lights, Fig. 
12-21; live on the extreme right end within the large 
bright beaded area and two on both the left and right 
ends of the speedometer dial face. From top to bottom, 
the five lights located on the right of the speedometer 
are as follows: Left row; stop eng—oil, blank and engine 
temp, right row; brakes, generator and water tempera¬ 
ture. The windshield washer low fluid level light is 
located below the left turn signal indicator. The trunk 
light is located below the right turn signal indicator. 

The red brake warning light will light whenever 
brake pedal travel exceeds a predetermined amount. The 
red engine temperature light will light whenever the 
cylinder head metal temperature exceeds 295°F, With 
the ignition on, the amber trunk light will come on 
whenever the trunk lid is unlocked on cars equipped 
with a remote control trunk lid. The red oil or generator 
lights will come on whenever oil pressure is low or the 
generator is not charging. The red water temperature 
light will light when the coolant temperature exceeds 
264 F. The amber windshield washer low fluid level 
light will come on when the fluid level in the windshield 
washer bottle has approximately one third capacity 
remaining. 

The blue, headlamp high beam indicator is located 
just below the sixty mile per hour mark on the speedom¬ 
eter dial face and will light when the high beam lights are 
on. 


Speedometer and Odometer 

The speedometer and odometer are driven by a gear 
train in the speedometer housing, which is driven 
through a flexible shaft that is connected to the trans¬ 
mission. The flexible shaft is driven at the transmission 
by an output gear designed especially for the vehicle 
which takes into consideration variables such as tire size 
and differential ratio. 

The odometer portion, which indicates distance 
traveled, is divided into two sections - the left half 
(season odometer) records accumulated mileage and the 
right half indicates trip mileage. A reset knob for the trip 
odometer is located in the instrument cluster. Push in 
fully and turn clockwise to reset. No attempt should be 
made to reset the season odometer. An anti-reverse pawl 
prevents driving the odometer in a reverse direction and 
tear-out spacers will provide a visible indication if the 
odometer wheels are rotated forceably. 


Turn Signals 

The turn signal indicators are located in the 
speedometer dial face and light, up as green arrows when 
the turn signals or hazard warning flasher are used. 

Horns 

Twin “F” and ‘'A 1 seashell horns, matched in tone, 
are mounted on a single horn mounting bracket in the 
box section directly behind the left headlamp on all 
models. In addition to these horns, all DeVille models 
have a low “D" horn mounted to this same horn 
mounting bracket. A high 4 ‘C” trumpet horn is available 
as optional equipment on all models. The horn relay is 
mounted inside the car on the dash insulator to the 
upper left of the brake pedal. 

Clock 

The clock is located on the instrument panel above 
the glove box door. It has a spring drive movement 
which is electrically wound. 

The clock rewinds approximately every forty 
seconds and draws current for only the fraction it takes 
to wind. It can be reset by pushing in and turning the 
reset knob. Automatic regulation occurs when the knob 
is moved. 

Engine Metal Temperature Switch 

The engine metal temperature switch, located on the 
rear of the left cylinder head, senses the metal tempera¬ 
ture of the engine. When engine temperature exceeds 
295°F, the switch closes, completing the circuit to 
ground, causing the “Stop Eng.-Temp.” tell-tale to light 
and the buzzer to sound. The tell-tale also will light and 
buzzer sound when the driver’s door is opened with the 
key in the ignition lock and the ignition off. 

The electrical instruments portion of this section 
covers disassembly, assembly and testing procedures of 
serviceable instrument panel components. Procedures for 
removal and installation of electrical instruments that 
may be considered a part of, or attached to, the instru¬ 
ment panel are in the instrument panel portion of this 
section. 

Engine Metal Temperature 
System Circuitry (Fig. 12-15) 

When engine metal temperature exceeds 295°F, the 
engine temperature switch closes. Current from the horn 
circuit breaker flows through the 14 orange with black 
stripe wire, through the relay coil, through the normally 
closed (N.C.) contact points, through the 18 white wire 
to the bulkhead connector. The current then flows 
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Fig. 12-15 Engine Temperature Warning System 
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ELECTRICAL INSTRUMENTS 


through the bulkhead connector, through the 18 dark 
green with white stripe wire to the engine temperature 
sending unit switch, and then through the switch to 
ground. 

When the engine metal temperature switch is closed, 
the ground is also completed for the engine metal 
temperature tell-tale light that draws its feed from the 
horn (CB) fuse through the 16 orange with black stripe 
wire. Current flows through the engine metal tempera¬ 
ture tell-tale light, illuminating this light, through the 
violet with white stripe wire to the bulkhead connector, 
through the 18 dark green with white stripe wire to 


ground at the switch. 

When the relay coil is energized, the normally closed 
contacts open, breaking the circuit and de-energizing the 
coil. This, in turn, allows the normally closed contacts to 
close again, completing the circuit and energizing the 
coil again. As the normally closed contacts open and 
close in rapid succession, the buzzer sound is produced. 

(NOTE: When engine metal temperature exceeds 
295 F. energizing the warning buzzer coil, it will con¬ 
tinue to buzz until the engine cools below 240°F. even 
with the ignition switch turned “OFF” ) 


ELECTRICAL INSTRUMENTS 
DIAGNOSIS 


21. Fuel Gage 

When checking the fuel gage circuit, first determine 
whether the tank unit, wiring, or fuel gage is faulty. 

a. Troubleshooting Fuel Gage System 

Although the following conditions may occur in a 
fuel indication system, they should not be considered as 
failure: 

1. Pointer does not return to “E” when the ignition 
is turned off. 

2. Pointer does not move below “F” after fill-up 
until considerable distance has been driven. 

3. Gage does not always register full after fill-up. 
(This may result from fueling when the vehicle is not 
level or when the fuel is stopped by the first automatic 
shutoff of the pump nozzle. The last few gallons must be 
slowly band-delivered to the tank.) 

4. Tank is not empty when the pointer is on “E”. 
(The tank contains approximately 1 l A gallons reserve by 
design when the gage reads empty.) 

System Failure Diagnosis - The following checks of 
the fuel indication system will determine quickly 
whether incorrect fuel gage readings are the result of an 
improper operating fuel gage, fuel tank sending unit, or 
circuit wiring. 

(NOTE: One important feature of the procedures 
in the chart on page 12-27, is the elimination of all 
checks that would place battery current in the system by 
use of “hot” jumper wires.) 

b. Bent Float Arm Check 

1. Establish a fixed reference point when checking 
for a bent float arm by placing a straight edge on surface 
of cover plate, extending it outward. (Fig. 12-16). 

2. With float arm in “Empty” position against stop 
“A”, distance from bottom of float (with float hori¬ 
zontal) to straight edge should be 6-9/16 inches + 1/16 
inch, Fig. 12-16. Bend float arm as needed. Check dis¬ 
tance from point “R” to “C”, which should be 3-13/16 
inches + 1/32 inch, Fig. 12-16. Bend float arm as needed 
and recheck distance from bottom of float to straight 
edge. 


22. High Beam Indicator Circuit 

When checking the high beam indicator circuit, 
determine whether bulb, wiring or dimmer switch is 
defective. Perform the following tests as indicated to 
find the trouble. 

1. Turn headlights ON. On cars equipped with 
Guide-Malic, rotate sensitivity and master on-off control 
lever fully counterclockwise to OFF. If high beam 
indicator light does not glow, depress foot switch. If 
high beam indicator light still does not glow, proceed to 
step 2 and continue until defective component is iso¬ 
lated, 

2. Check for a burned out indicator bulb as de¬ 
scribed in part a of Note 28. 

3. Check instrument panel feed circuit 18 light 
green wire as described in part c of Note 28. 

(NOTE: Step (4) should be followed for ears not 
equipped with Guide-Matic. For Guide-Matic equipped 
cars, proceed to step 5.) 



Fig. 12-16 Checking for Bent Float Arm 


I 
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Gage Continues to Register Empty 

1. Remove upper instrument panel cover. 

2. Remove plastic cover from top of fuel gage 
cluster unit. Remove rear printed circuit to conductor 
screw (screw closest to bezel) and separate printed cir¬ 
cuit from terminal. Turn ignition switch “ON”. Gage 
should read full. 

a. If gage now reads full, the wiring harness is 
shorted to ground between the tank unit and the dash 
gage. Reconnect the dash gage printed circuit by instal¬ 
ling screw and correct the grounded wiring condition. 

b. If fuel gage dash unit continues to register 
empty, replace the dash unit. 


Gage Now Registers Full 

1. Connect a spare tank float unit to the tank feed 
wire (tan) at the body harness connector in the body 
tail panel and ground the unit by using a jumper be¬ 
tween the mounting flange of the float unit and the 
trunk latch mechanism (trunk open). 

2. Raise and lower the float arm slowly while 
observing the dash gage. 

a. If dash unit still does not operate, replace dash 
unit. 

b. If the dash gage follows the float arm move¬ 
ment, lower the fuel tank and check float unit field 
wire for insulation breakdown or damage. If wire is 
normal, remove tank float unit. 

3. Check float unit for improper installation of 
fuel filter wTiich could restrict movement of the float 
arm. Reposition filter if necessary and reconnect wiring 
at the tail panel connector and on the float unit out of 
the tank and check for dash gage operation by moving 
the float arm. 

4. If dash unit operates, check inside of tank for 
mislocated or deformed baffle. 

If dash gage still does not follow the float unit arm 
movement, replace the float unit. 
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4. 11’ step 3 does not check satisfactorily, remove 
foot switch connector and touch one lead of a test lamp 
that is not self powered to 16 light blue wire and ground 
other lead. Lamp should light. If It does not light, 
proceed to step 5. If it does light, dimmer switch or 18 
light green wire to printed circuit is defective. Replace 
dimmer switch on a trial basis. If the problem is not In 
dimmer switch, the 3 6 light green wire is open. 

5. If step 3 does not check satisfactorily, dis¬ 
connect 3-way connector (yellow, light blue and violet 
wires) at Guide-Matic power relay. High beam indicator 
should glow. If it does not, replace power relay. 

If light glows with connector disconnected but does 
not glow with connector connected, disconnect 3-way 
connector at foot switch. If light glows, replace foot 
switch. 

If the above procedures fail to cause high beam 
indicator to glow, check four-way connector at guide - 
matic amplifier. If connector is good, replace amplifier. 

6. Using a test lamp that is not self powered, probe 
1 6 light blue wire at headlight switch, and ground other 
lead. Lamp should light. If it does, open is in 16 light 
blue wire between headlight switch and dimmer switch. 

7. Probe 14 red wire at headlight switch with one 
test lamp lead of a test lamp (not self powered) and 
ground other lead. Lamp should light. If it does light, 
headlight switch should be replaced. If lamp does not 
light, trouble is in wiring from headlight switch to posi¬ 
tive battery terminal. Begin at No. 1 terminal connection 
of headlight switch and check continuity of circuit. 

23. Trunk Lid Circuit 

When checking trunk lid circuit determine whether 
trunk lid switch, bulb, wiring or printed circuit is defec¬ 
tive. Perform the following test to isolate the condition. 

a. Trunk Lid Open 

1 . With trunk lid open and ignition switch in the 
“RUN” position, trunk tell-tale bulb in instrument panel 
should glow. If it does not, proceed to step 2 and con¬ 
tinue until defective component is isolated. 

2. Disconnect wire connector at trunk lid release 
mechanism and use a paper clip to ground the wire 
connector. If bulb lights, but did not light in step ], the 
switch must be replaced, 

3. Check for a burned out indicator bulb as de¬ 
scribed in part a of Note 28. 

4. Check 18 pink wire to the printed circuit as 
described in part c of Note 28. An open in this wire will 
also cause the fuel gage and the generator tell-tale to be 
inoperative. 

(NOTE: This wire also feeds water temperature 
indicator light and the low brake light.) 

5. Check 18 dark green wire for an open as de¬ 
scribed in part d of Note 28. 

6. Check printed circuit (Circuit No. 1 and No. 5) 
for an open as described in part f of Note 28. 

b* Trunk Lid Closed 

1. With lid closed, ignition in “RUN” position, 


trunk tell-tale should not glow. If it does, proceed to 
step 2. 

2. Disconnect wire connector at trunk ltd release 
mechanism and close lid. If lamp glows, check #18 dark 
green wire for a short as described in Note 28. 

3. If lamp does not glow, check switch for short or 
inoperative plunger, 

24* Combination Brake Valve 

The combination brake valve is In line with the brake 
lines and cannot be adjusted. If defective, it must be 
replaced. If an inoperative low brake indicator circuit is 
suspected, the bulb and wiring may be checked as out¬ 
lined in Note 28, parts a through f. 

25* Oil Pressure Indicator Circuit 

The oil pressure indicator light is connected in a cir¬ 
cuit with the ignition switch and a pressure operated 
switch threaded into the oil header galley at rear of 
engine. Indicator light warns driver when oil pressure is 
below 4 pounds + 1-1/2 pounds. 

a. Ignition On - Engine Not Running 

L Turn ignition switch to “RUN” position but do 
not start engine. If oil indicator light glows, proceed to 
Section b of this Note. If it docs not, proceed to step 2 
and continue until defective component is isolated, 

2. If oil pressure light, fuel gage, generator tell-tale 
and temperature tell-tale fail to register, fault is probably 
an open in 18 pink wire to printed circuit, part c of Note 
28. 

3. Disconnect #18 dark blue wire at oil pressure 
switch and use a paper clip to ground the wire con¬ 
nector, If oil light glows, oil pressure switch is open and 
should be replaced. 

(NOTE: Sealing compound on threads of switch 
may cause this condition and should never be used.) 

4. Check condition of 18 dark blue wire from 
printed circuit to oil pressure switch as described in part 
d of Note 28. 

5. Check condition of tell-tale bulb as described in 
part a of Note 28. 

6. Check for open conductor in printed circuit as 
described in part f of Note 28. 

b, Engine Running 

1. Start engine and after running for 30 seconds, 
the oil pressure indicator light should not glow. If it 
does, proceed to step 2 and continue until defective 
component. Is Isolated. 

2. Disconnect 38 dark blue wire at oil pressure 
switch. It “Oil” light remains on, check 18 dark blue 
wire for a short to ground as described in part e, Note 
28. Repair or replace as necessary. 

3. If light goes out when 18 dark blue wire is dis¬ 
connected, the oil pressure switch is shorted or the oil 
pressure is low, replace switch on trial basis. If new 
switch does not correct condition, remove switch and 
test pressure with a reliable pressure gage. Repair as 
necessary. 
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26. Water Temperature 
Indicator Circuit 

When checking the water temperature tell-tale 
circuit, determine whether engine thermoswitch unit, 
wiring, dash unit or printed circuit is faulty. Perform the 
following tests to isolate the trouble. 

a. Ignition in "START"- Bulb Does Not Light 

1. Turn ignition to “START"' position. Tell-tale 
bulb should come on during cranking and go out when 
engine starts. If bulb fails to light, proceed to step 2 and 
continue until defective component is isolated. 

2. Check for burned out tell-tale bulb as described 
in part a of Note 28. 

3. Check for an open 18 dark green wire between 
the ignition switch and printed circuit, part c of Note 
28. 

4. Check ignition switch grounding circuit “ground 
No. 1 ” in crank as described in part b of Note 28. 

5. Check for an open in the printed circuit (#18 
circuit) as described in part f of Note 28. 

b. Ignition On—Tell-Tale Registers 
Hot Under All Conditions 

1. Turn ignition switch to “RUN"’ position. If tell¬ 
tale comes on under all conditions, proceed to step 2 
and continue until defective component is isolated. 

2. Disconnect 18 dark green wire from thermo 
switch wiring harness connector in area of the ignition 
coil. If light does not go out, proceed to step 3, if light 
turns off, proceed to part c of this note. 

3. Check for shorted condition in 18 dark green 
wire as described in part e of Note 28. Locate short and 
repair. 

4. Check for a shorted printed circuit (#18 circuit) 
as described in part f of Note 28. 

c. Engine Thermoswitch Unit Check 

1. Disconnect 18 dark green wire from thermo- 
switch unit at wiring harness connector in the area of the 
ignition coil. 


2. Connect a self-powered test lamp consisting of a 
three-candle power bulb and a pair of test leads in circuit 
by clipping one lead to terminal of the wire from the 
thermoswitch unit and the other lead to ground. Test 
bulb should not light. If it does light when connected in 
this manner, and the engine is cold, thermoswitch unit is 
grounded and should be replaced. 

3. Remove test lead from switch terminal and 
touch it to body of unit. Bulb will light if unit is 
grounded properly. If it does not light, check for 
presence of sealing compound around threads of unit. 
Remove compound and repeat test. 

(NOTE: Never use any sealing compound on 
thermoswitch unit to stop water leaks. If tightening unit 
does not stop leakage, it should be replaced.) 

4. Remove test lamp and install dash gage wire on 
thermoswitch unit jumper connector if it tests satis¬ 
factorily. 

27. Engine Metal Temperature 
Indicator Circuit 

1. Disconnect electric connector at engine tempera¬ 
ture switch and ground 18 dark green with white striped 
wire. Engine temperature tell-tale light should light and 
key buzzer should sound. 

2. If system fails completely to perform as outlined 
in step 1, proceed as follows: 

a. Check for open circuit breaker by actuating 
horns. If horns fail to blow, check for defective breaker. 

b. Check for open in 18 violet with white stripe 
wire to the bulkhead connector. 

c. If buzzer did not sound, ground #4 at horn and 
buzzer relay to determine if failure is in relay or in 18 
white wire. 

d. If engine temperature tell-tale light failed to 
light, check for burned out bulb and check printed 
circuit as described in Note 28. 


Hot Circuit 

Wire Color Code 

Preliminary Steps 

High Beam Indicator 

18 Light Green 

Headlamp switch all the way out. 
Dimmer switch on Hi- Beam. 

Illumination 

18 Gray 

Headlamp switch halfway or fully 
out. 

Turn Indicator 

(RH) 18 Dark Blue 

(LH) 18 Light Blue with Black stripe 

Ignition switch on and signal lever 
actuated. 

Ignition, which feeds all other in¬ 
strument panel circuits other than 
those above. 

18 Pink 

Ignition switch on and signal lever 
actuated. 



Ignition switch is in on position. 

“Eng. Temp.” 

18 Violet with White 

None 

Washer Fluid 

Black 

Ignition Switch on, jumper across 
washer bottle float terminals. 
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28. Checking Circuits Using 
Printed Circuit 

If any of the following circuits do not operate 
properly, check the corresponding notes to isolate the 
problem: fuel gage circuit, Note 21; high beam indicator 
circuit, Note 22; trunk lid circuit, Note 23; oil pressure 
tell-tale circuit, Note 25; charging circuit; Section 6, 
temperature circuit, Note 26; “ting. Temp.” tell-tale, 
Note 27, 

If performing checks on the illumination circuit, 
proceed directly to this note. 

a. Checking for Burned Out Bulb 

1. All bulbs on right hand side of cluster can be 
reached through access hole after removal of switch 
panel on right hand side of cluster. Left hand bulbs can 
be reached from below. Upper central and left hand 
illumination bulbs and high beam may require top cover 
removal. 

2. Remove wedge base socket bulb for affected 
circuit, Fig. 12-37, and replace if necessary. 

3. If bulb is all right, install and proceed to part b 
of this note. 

b. Checking Instrument Panel Ground 
Circuits for Open 

1. Remove instrument panel top cover as described 
in Note 40a. 

2. Disconnect 18 way cluster connector. 

3. To check circuit, touch one lead of self-powered 
test lamp to ground circuits 18 black wire (#8 and #14) 
and ground other lead. If test lamp does not light, trace 
wiring and repair open circuit. If lamp lights, proceed to 
part c. 


c. Checking Instrument Panel Feed 
Circuits For Open 

1. Remove upper instrument panel cover as de¬ 
scribed in Note 40a, if not done previously. Leave 
battery cable attached. 

2. Disconnect 18-way connector at back of instru¬ 
ment panel cluster case. 

3. Use the following table to identify the circuit 
wiring color code and perform preliminary steps needed 
to check the continuity. 

4. To check any circuit touch one lead of a test 
lamp that is not self- powered to feed circuit terminal at 
wiring harness connector of affected circuit and ground 
other lead. Test lamp should light. If it does not light, 
trace the circuitry to the harness connector using chassis 
circuit diagram at back of this section. If test lamp 
lights, proceed to part d of this note. 

d. Checking Sender Circuits or Switch Side 
of Circuit for Open 

L Remove upper instrument panel cover as de¬ 
scribed in Note 40a, if not done previously. 

2. Disconnect 18-way connector at back of instru¬ 
ment panel cluster case if not done previously. 

3. Use the following table to identify the circuit 
wiring color code and perform the necessary preliminary 
steps needed to check the continuity of the circuit. 

4. To check the circuit, touch one lead of a test 
lamp that is self-powered to terminal at wiring harness 
connector of affected circuit and ground other lead. Test 
lamp should light, if it does not light, trace circuitry 
wiring and affected sender or switch by using chassis 
circuit diagram at back of this section. If it does tight, 
proceed to part e of this note. 


INSTRUMENT CLUSTER PRINTED CIRCUIT LEGEND 


No. and Circuit 


Wiring Color Code 


1 

2 

3 

4 

5 

6 
7 
S 
9 

10 


Stop Eng. Oil... 

Water.... 

^3eit. ....... .... .... 

Brakes.... .. 

Ignition - Feeds Fuel Gage, Low Brake Tell-Tale, Trunk Tell-Tale, Generator 
Tell-Tale, Oil Pressure Tell-Tale, and Water Temp Tell-Tale ...... 

Fuel Gage (Sender Side) .. 

Illumination (Feed Side) .. 

Ground 

Hi-Beam Indicator.. 

L.H. Signal Indicator... 


.... 18 Dark Blue 

.... 18 Dark Green 

...... 16 Brown 

....... 18 Tan 

. .18 Pink 

..18 Tan 

....... 18 Gray 

.18 Black 

.... 18 Light Green 
18 Light Blue with Black 


11 Accessory Feed To Washer Fluid Tell-Tale 

12 Washer Fluid (Switch Side) . ...... 

13 Trunk Lid (Switch Side) ....... 

14 Ground .. . . . 

15 R.H. Signal Indicator (Switch Side) , . . 

16 Battery Feed to Stop Eng. Temp. Tell-Tale 

17 Stop Eng. Temp. ........... 

18 Not Used.. .. 


. . . 18 Light Blue 
. 18 Black with White 
..18 Dark Green 

.18 Black 

... 18 Dark Blue 
16 Orange with Black 
18 Violet with White 
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Sender or Switch Circuit 

Wire Color Code 

Preliminary Steps 

Fuel Gage (Sender Side) 

18 Tan 


High Beam Indicator 

18 Light Green 

Disconnect and ground light green 
lead at dimmer switch connector. 

Trunk Lid (Switch Side) 

18 Dark Green 

Deck lid open. 

Low Brake (Switch Side) 

18 Tan (cavity #4) 

Disconnect 18 Tan wire at distri¬ 
butor and Switch Assembly Ground 
18 Tan wire with jumper wire. 

Oil Pressure Tell-Tale 

18 Dark Blue 

Ignition off. 

“Water Temp.” Tell-Tale 

18 Dark Green (cavity #2) 

Disconnect 18 dark green wire at 
thermoswitch wire harness con¬ 
nector in ignition coil area and 
ground engine harness connector. 

“Eng. Temp.” Tell-Tale 

18 Violet with White 

Disconnect 18 Light Green wire at 
cylinder head sending unit and 
ground wire. 

Washer Fluid 

18 Light Blue 

Wiper switch in low position. 


e. Checking Sender Circuits or Switch Side f. Checking Printed Circuit 

of Circuit for Short If faulty circuit cannot be found using the proce- 

1. Remove upper instrument panel cover as de- dures previously described, check the affected printed 

scribed in Note 40a, if not done previously. circuit as outlined below. 

2. Disconnect 18-way connector at back of instru- 1. Remove upper instrument panel cover as de¬ 
ment panel cluster case, if not done previously. scribed in Note 40a, it not previously removed. 

3. Use the following table to identify the wiring 2. If bulbs are all right, use a self-powered test lamp 

color code of the circuit and perform the necessary pre- to check the continuity of these circuits. Check both the 

liminary steps needed to check the circuit for shorts. teed or hot circuit and the ground and the switch or 

4. To check the circuit, touch one lead of a test sender feeds of the affected circuit. If defective, remove 

lamp that is self-powered to terminal at wiring harness instrument panel cluster as described in Note 42a and 

connector of affected circuit and ground other lead. Test the printed circuit must be replaced as described in Note 

lamp should not light. If it does light, trace the wiring 49a. 

from the affected sender or switch and repair short in 
wiring by using chassis circuit diagram at back of this 
section. 


Sender or Switch Circuit 


Wire Color Code 


Preliminary Steps 


Fuel Gage (Sender Side) 


Trunk Lid (Switch Side) 

Low Brake (Switch Side) 

Oil Pressure Tell-Tale (Sender Side) 

“Water Temp/’ Tell-Tale. (Sender 
Side) 


«( 


Eng. Temp.” Tell-Tale 


18 Tan 


18 Dark Green 
18 Tan (cavity #4) 


18 Dark Blue 


18 Dark Green (cavity #2) 


18 Violet with White 


Disconnect wire at connector inside 
license plate mounting door. On 693 
styles, disconnect tan feed wire con¬ 
nector inside trunk. 

Disconnect wire at deck lid. 

Disconnect 18 Tan wire at Distri¬ 
butor and Switch Assembly. 

Disconnect 18 Dark Blue wire at oil 
pressure switch. 

Disconnect 18 Dark Green con¬ 
nector at thermoswitch unit. 
Disconnect 18 Light Green wire at 
cylinder head unit. 

Wiper switch in “off’ position. 


Washer Fluid 


18 Light Blue 
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ILLUMINATION 


ILLUMINATION 


STOP 
ENG. OIL 


BRAKES 


GENERATOR 


WATER 

TEMP. 


ILLUMINATION 


NOT USED 


GAS GAGE 
PRINTED CIRCUIT FLAP 


\ \ LEFT TURN 

LOW WASHER FLUID\siGNAL 

indicator indicator 


HIGH BEAM 


RIGHT TURN 
SIGNAL 

INDICATOR v 
STOP ENGINE TEMP. TRUNK 


INSTRUMENT PANEL CONNECTOR 


Fig. 12-17 Printed Circuit 


29. Directional Signal Switch Service 

The switch that operates the front fender cornering 
light is integral with the directional signal switch. It is 
part of the switch block included in the switch assembly, 
and is serviced with the switch. 

Automatic canceling of the turn signal lights and 
cornering lights when lit is achieved by means of a cam 
connected to the steering wheel hub and a ratchet that is 
integral with the switch assembly. When the steering 
wheel is turned in the direction for which the control is 
set, the cam passes the ratchet without engaging, but 
when the wheel is turned in the opposite direction, the 
cam engages the ratchet and cancels the signal and cor¬ 
nering light. 

The signal flasher, which is identical for both 
columns, is a sealed non-adjust able unit located on the 
lower steering column cover. If inoperative, it must be 
replaced. The flasher makes an audible signal when the 
circuit is energized. This serves as an additional warning 
that the signal is operating. 

When the signal system is operating properly, the 
lights flash about 75 to 105 times per minute at 12.8 
volts. II either a front or rear turn signal bulb burns out, 
the reduced current in the circuit will cause the re¬ 
maining signals on that side of the car to burn steadily. 

30. Horn Operation and Testing 

Conditions that may affect horn performance and 
procedures for checking these conditions are listed 
below: 

1. Actuate horn by depressing the steering wheel 
pad in any area. Horn should blow. If horn fails to blow, 
proceed to step 2. 


2. While horn is energized, tap horn lightly. If horn 
blows, proceed to step 3. If horn fails to blow, refer to 
step 6 of this procedure. 

3. Release cushion so that horn will stop blowing. 

4. Energize horn again. If horn blows normally, a 

particle of foreign material between the contact points 
caused the trouble and no adjustment is necessary. 

5. If horn still fails to blow when tapped, turn 
adjustment screw, Fig. 12-18, one full turn counter¬ 
clockwise with pliers. 

(NOTE: This adjustment is sensitive. Do not turn 
screw more than one full turn or in wrong direction 
(clockwise). Misadjustment will require removing horn 
for adjustment on bench as described in Section d of this 
note.) 

6. Check horn for normal operation. If still 
inoperative, inspect circuit breaker to assure power is 
available, then perform the following checks. 

a. Connect a jumper lead to number “3” and 
number “1" terminals of horn relay. If horn blows, 
trouble is in relay, steering wheel pad switching or 
wiring. Remove jumper lead. 

b. To determine whether steering wheel pad 
switches or wiring is at fault, ground number “2” 
terminal of relay. If horn blows, pad switching or wiring 
is at fault. 

c. Use a jumper from an area cleared of paint on 
horn bracket to grounded metal on radiator cradle, 
check for no ground due to corrosion or paint on bolt 
threads. If horn blows, clean bolt threads and horn 
bracket surfaces which mate with radiator cradle. 

d. If horn does not blow and wiring between 
battery and relay is not defective, connect a voltmeter 
between terminal on the horn and a paint free area on 
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Fig. 12-18 Horn Adjusting Screw 


the radiator cradle. Connect a jumper lead to number 
u 3” and number “1” terminals of relay and note volt¬ 
meter reading. 

e. If no voltmeter reading is obtained, wiring be¬ 
tween relay and horn is open. 

f. If voltmeter reading is less than 7.0 volts, trouble 
is due to high resistance connections in battery con¬ 
nection or wiring. 

g. If voltmeter reading is above 7.0 volts, trouble is 
due to a faulty horn. In this case, test horn for current 
draw. 

7. If no trouble is located during these checks and 
horn is still inoperative, remove horn for a bench check. 

b. Horn Tone Poor 

1. Harsh tone - caused by loose bolts in sheet metal 
mounting area. 

2. Low pitch roar - sounds like “moo-ing” and is 
caused by too high a current. Horn needs adjusting. 

3. Weak tone - caused by too low a current. Horn 
needs adjusting. 

4. Weak strained tone - foreigh body in horn 
trumpet that should be shaken out or removed. 

5. Harsh vibration - caused by horn touching sheet 
metal. Bracket should be bent to give horn clearance and 
freedom from interference. 

c. Horn Blows Constantly 

1. This can be caused by sticking horn contacts in 
the relay. 

2. Horn relay may be energized by grounded or 
shorted wiring. 

(NOTE: Burned open windings on most horns are 
caused by one of the above malfunctions. Before horns 
with open windings are replaced by new horns, make 
sure that none of the above conditions exist, or the horn 
windings will again burn open.) 


d. Bench Checks 

1. Measure current draw of horn while horn is 
operating. Current draw for each horn should be 
between 4.5 and 5.5 amperes at 11.5 to 12.5 volts. 

2. No current may indicate a broken connection or 
an open circuit due to a broken lead or to overheating. 
Most horn failures are caused by horns being operated 
continuously, which develops sufficient heat to melt the 
wires in the winding, causing an open circuit. Over¬ 
heating is accompanied by a characteristic odor which 
indicates that horn should be replaced. 

3. No current can also indicate that the contact 
points are open and a current adjustment is required. 
Turn adjusting screw counterclockwise. 

4. High current, over 20 amperes, indicates an over¬ 
heated winding or shorted horn which should be 
replaced. 

5. A reading of approximately 18 amperes for a 
12-volt horn indicates a condition in which the contact 
points are not opening. A current adjustment is required 
by turning the adjusting screw clockwise. 

e. Current Adjustment 

Turn adjusting screw, Fig. 12-18 counterclockwise to 
increase current or clockwise to decrease current until 
specified current is reached. Care must be taken not to 
turn the adjusting screw too far. Turn screw 1/4 of a 
turn at one time. If adjustment loosens the screw ex¬ 
cessively, it may be staked with a punch. 

f. Cold Weather Adjustment 

If horn fails to blow in cold weather, it is possible 
that current limit is set too low although still within 4.5 
- 5.5 ampere limit (each horn) at 12.0 volts. Turn 
adjusting screw 1/4 turn counterclockwise (90°) to 
increase draw, Fig. 12-18. 

CAUTION: This adjustment should not be made 

unless horn fails to blow . A ament increase on a 

properly operating horn can result in complete 

failure of unit. 

31. Clock Regulation and Resetting 

The accuracy of automobile clocks operating on 
direct current should not be compared too closely with 
that of electric clocks operating on alternating current. 
The frequency of alternating current is controlled and 
corrected constantly at the power source, thereby 
eliminating accumulation of errors. A car clock is 
spring-operated and electrically wound. Time errors are 
accumulated day by day. 

An automobile clock is considered a good time piece 
when at normal temperatures the consistent gain or loss 
does not exceed two minutes per day. 

The owner must anticipate resetting the hands 
occasionally. This should be explained to owners at new 
car delivery. It is possible to regulate the clock so that 
the variation will be less than two minutes a day if care 
is taken as described below. 

The reset knob projects from the center of the lower 
edge of the clock. To reset, push reset knob all the way 
in and turn until hands are at desired time. Keep the 
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reset knob fully pushed in during adjustment, otherwise, 
automatic regulator may not engage. Resetting clock in 
either direction will automatically regulate clock to run 
approximately 20 seconds per day faster or slower, 
depending on which way clock is set. Resetting the clock 
slower does not harm the clock in any way. If more than 
a 20 second adjustment is required, resetting the clock 
after 6 hours have elapsed will give an additional 20 
second slower or faster regulation per day. 

The special oils used to lubricate automotive clocks 
tend to deteriorate with age, If timekeeping charac¬ 
teristics of the clock become erratic, it should be 
removed and sent to the clock manufacturer's autho¬ 
rized clock repair station for cleaning and re-oiling. 
Cleaning and re-oiling is recommended at least once 
every two years. 

32. Back-Up Light and Neutral 
Switch Adjustment 

Check transmission linkage adjustment as described 


in Section 7, Note 4. on all but 693 style or Note 21 on 
693 style before adjusting switch. 

1. Switch should operate as described below: 

a. Engine should start in PARK and NEUTRAL 
positions only. 

b. Back-up lights should operate when transmission 
shift lever is placed in REVERSE position. 

c. Parking brake should release in any drive range 
with engine running. 

A vacuum leak that can be corrected by moving the 
shift lever is an indication that the switch is improperly 
adjusted and not defective. The switch should be 
adjusted in this situation. Adjust as described below: 

2. Loosen screw on clamp securing switch to 
steering column. 

3. Place transmission shift lever in NEUTRAL 
detent. 

4. Adjust switch until engine starts in NEUTRAL 
detent. Tighten clamp screw and test operation as 
described in step 1. 


SERVICE INFORMATION 


33. Fuel Tank Float Unit 

a. Removal 

1. Remove fuel tank as described in Section 8, Note 

2 . 

2. Remove locknut securing fuel gage tank unit and 
remove wire from tank unit. 

3. Remove five screws and six washers securing gage 
tank unit to tank and lift out of tank. Discard gasket. 

b. Installation 

L Install gage tank unit in fuel lank, using new 
gasket, and install four mounting screws and washers at 
all holes except ground. At ground screw hole, position 
washer, ground wire and second washer, securing with 
screw. 


IDLE GEAR 



(YELLOW) 


Fig. 12-19 Speedometer Head Assembly 


2. Connect fuel gage wire to gage tank unit and 
secure with attaching locknut. 

3. Install fuel tank as described in Section 8, Note 

2 . 

34. Speedometer Head Assembly 
{Fig. 12-19) 

a. Disassembly 

1. Remove speedometer head assembly as described 
in Note 50a. 

(NOTE: Do not attempt to disassemble the odom¬ 
eter wheel assembly. It is serviced as a complete unit.) 

2. Lift out trip odometer with end spring on left 
side of shaft and interconnecting gear on right side. 

3. Remove idler gear, trip odometer reset gear, 
bushing and odometer engaging spring by lifting shaft 
slightly on left and pulling out to remove. 

4. Remove third gear retainer plate screw and plate, 
then remove trip odometer reset spring. 

5. Remove odometer reset shaft. 

6. With the third gear retainer plate screw and plate 
off, lift out yellow third gear. 

(NOTE: Further disassembly requires removal of 
field plate and speed cup assembly arid subsequent 
recalibration of speedometer. If speedometer tester is 
not available for recalibration, repairs needing disassem¬ 
bly beyond this point should be referred to your desig¬ 
nated speedometer service station.) 

7. Carefully remove white painted aluminum 
pointer assembly (press fit). Turn against zero stop and 
lightly lift pointer assembly at hub. 

8. Remove two screws securing jewel plate. Remove 
jewel plate. 
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9. Remove two screws securing field plate to frame 
and remove field plate and speed cup by lifting out by 
the speed cup spindle. 

10. Inspect second gear for signs of damage. Do not 
remove unless necessary, as this gear will usually break 
while being removed. If necessary , remove second gear as 
follows: 

a. Place bushing side of frame on wood block, but 
be certain bushing area is not obstructed by wood block. 

b. Insert 1/8" punch or rod inside frame and 
against rear of bushing. 

c. Carefully drive out bushing. 

(NOTE: Further disassembly, such as removal of 
the magnet shaft from frame and speed cup assembly is 
not recommended.) 

b. Assembly 

1. If removed, position second gear in frame 
assembly with gear end contacting worm gear on magnet 
shaft. Install by tapping bushing squarely into frame 
with rawhide mallet or similar tool until end play is 
.005" to .025". 

2. Position third (yellow) gear with bevel gear end 
engaging worm gear end on second gear. 

3. Install trip odometer reset shaft, position reset 
shaft return spring so that spring is actuated when shaft 
is depressed. 

4. Holding spring in position, install retainer plate 
and screw, being sure second gear is in plate hole. 

5. Position shaft containing idler gear, trip 
odometer reset gear and odometer engaging spring in 
frame, engaging right end into frame hole first. 

6. Make sure trip odometer is clean of fingerprints 
by wiping with a lintless cloth or soft chamois. 

7. Install trip odometer with end spring and inter¬ 
connecting gear, making sure slotted cars of pinion 
carriers fit in positioning slot in frame. 

8. Wipe total odometer clean of fingerprints with a 
lintless cloth or soft chamois. 

9. Install total odometer, making sure slotted ears 
of pinion carriers fit in position slot in tear out plastic 
locator. 

10. If removed, install speed cup and field plate by 
holding speed cup spindle and guiding assembly onto 
dowels. Retain with two screws and tighten uniformly. 

(NOTE: Make sure speed cup stop tab is on correct 
side of field plate so as to permit needle rotation. Hair¬ 
spring coil on speed cup must be evenly spaced when in 
wound position. It may be necessary to use tweezers to 
adjust coils. Move regulator arm to horizontal position, 
if necessary, so that maximum adjustment may be made 
in either direction during calibration.) 

11. If removed, install jewel plate with cup end 
down. Place one drop of rislone-type oil in jewel. Care¬ 
fully wipe off excess oil. 

12. Rotate all odometer wheels to the top of their 
travel. 

13. Mount pointer on tapered spindle so that it 
points at approximately 30 MPH. Install speedometer 
mechanism to plastic dial. Twist pointer back to, and in 
line with, “O” graduation while pressing down lightly. 


14. Check for secure pointer to spindle contact by 
inserting a short piece of speedometer cable with proper 
tip in drive end of speedometer. An initial fast spin of 
test cable should swing pointer to approximately 30 
MPH and then briskly return to “O”. Perform this test 
several times. If pointer becomes loose on spindle, repeat 
step 13. 

15. If during the performance of step 14, pointer 
returns to “O’" intermittently or not at all this indicates 
a speed cup and magnet assembly delect. 

16.11 field plate and speed cup assembly were re¬ 
moved, calibrate speedometer assembly, following the 
instructions furnished by the manufacturer for the 
speedometer tester being used. 

17. Install speedometer head assembly as described 
in Note 50b. 

35. Directional Signal Switch and 
Hazard Warning Switch 

a. Removal 

1. Disconnect negative battery cable. 

2. Remove directional signal switch and hazard 
warning switch as described in Section 9, Note 20a. 

b. Installation 

1. Install directional signal switch and hazard 
warning switch as described in Section 9, Note 20f. 

2. Connect negative battery cable. 

36. Horn Contact Assembly 

a. Removal 

1. Remove three screws from back of spokes and 

lift pad assembly from wheel. 

2 . Remove horn contact wire from plastic tower by 
pushing in on wire and turning counterclockwise. Wire 
will then spring out of tower. 

b. Installation 

1. Insert horn contact wire into plastic tower by 
pushing in against spring pressure and turning to the 
right to lock in position. 

2. Position pad assembly on wheel and secure with 
three screws from underside of wheel. 

37. Back-Up Light and Neutral 
Switch {Fig. 12-20) 

The neutral switch, back-up light switch, and parking 
brake vacuum release valve are combined into one unit 
mounted on the steering column under the instrument 
panel 

a. Removal 

1. Place transmission shift lever in NEUTRAL 
detent. 

2. Remove screw in clamp and carefully remove 
switch and clamp from steering column, being careful 
not to disturb position of contact carrier. 
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SHEAR PIN 


CONTACT CARRIER 


SCRIBE LINES 


MOUNTING BRACKET 


Fig. 12-20 Back-Up and Neutral Switch 


3. Mark position of contact carrier, Fig. 12-20. 

4. Mark top vacuum hose for identification and 
remove hoses. 

5. Disconnect two wiring connectors from switch. 

b. Installation 

1. Place transmission shift lever in NEUTRAL 
detent. 


2. Connect two wiring connectors to switch. 

3. Move contact carrier on switch assembly to 
neutral position as marked during removal. Fig. 12-20. If 
necessary to install a new switch, the switch will be 
secured in neutral by a shear pin. Do not break pin. 

4. Install switch assembly on steering column, 
aligning contact carrier blade with slot in shift tube. 
With switch tight against column, slide switch down 
column until bosses on casting rest on bottom edge of 
slot in outer jacket. Bosses extend below the mounting 
surface. 

5. Place clamp on switch and install screw to 
tighten clamp, making sure that shift lever is in 
NEUTRAL detent while this operation is performed. 

6. Connect vacuum hoses to switch as marked 
during removal. 

7. Switch should now be properly adjusted. If new 
switch was installed, a slightly greater effort to position 
the shift lever in any position besides neutral will be 
necessary, because it will be necessary to break the shear 
pin. Check operation as described in step 1 of Note 32. 

38. Electrical Accessory Installation 

When installing additional electrical equipment, such 
as Rear Window Defogger or Twilight Sentinel, connect 
this equipment to the proper terminals in the wiring 
harness or the accessory terminal on the fuse panel in 
accordance with the instructions provided with the 
accessory. Care should be exercised in installing 
accessories other than those that are Cadillac designed to 
avoid over-loading the electrical system. 
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The instrument panel for 1972 is illustrated in Fig. 

12-21. The service information portion of this section 
includes procedures for the removal and installation of 
all components that can be considered a part of, or 
attached to, the instrument panel assembly. 

The procedures for actual disassembly, assembly, 
testing, or adjustment of the various components are 
covered in specific sections of this manual where they 
apply. 

The starter switch is combined with the steering 
column and shift lever lock, located on the right side of 
the steering column below the steering wheel, and is 
mechanically connected to the ignition switch located 
on the steering column jacket below the instrument 
panel. Fig. 12-22. 

The engine is started by turning the key clockwise 
against spring tension to energize the starter solenoid. 
When the engine starts, releasing the key permits it to 
return to the “RUN” position. All accessories (except 
Twilight Sentinel) are disconnected in the “START 1 ’ 
position. 

The ignition lock has five key positions 
“ACCESSORY” - “LOCK” - “OFF” - “RUN” - and 
“START”. The “LOCK” position is clearly marked on 
the left side of the lock cylinder and is coordinated with 
the pointer on the ignition knob. The transmission shift 
lever must be in “PARK” position and the ignition knob 
in “LOCK” position before the key can be inserted or 
removed. This locks the steering wheel and transmission 
shift lever as well as the ignition system. 

The “OFF” position allows the engine to be shut off 
without locking the steering wheel or transmission shift 


lever, so that the car can be steered or towed in case of 
any problem requiring turning off the ignition. The 
“RUN” position completes the ignition circuit and 
activates all instruments and accessories. 

The “ACCESSORY” position allows the use of 
accessories with the ignition off. 

The switch also features a buzzer system to warn the 
driver to remove the key from the lock. If the driver’s 
door is opened with the key in the lock and the switch 
in the “OFF”, “LOCK”, or “ACCESSORY” position, a 
relay buzzes and the Engine Temperature Warning light 
is Illuminated as a reminder that the key has not been 
removed from the lock. 

The fuse panel, Fig. 12-23, is mounted on the cowl 
under the instrument panel to the left of the steering 
column. 

The following fuses are located in this panel: cigar 
lighters, clock, courtesy lights, glove box, light, map 
light, chauffeur light on 697 styles, trunk light, ash tray 
light, cornering, parking, and front side marker lights, 
back-up lights, Cruise Control lights, turn signals, rear 
window defogger, transmission downshift solenoid, fuel 
gage, tell-tale lights, heater and air conditioner, instru¬ 
ment panel lights, radio, stop lights and Hazard Warning 
flasher, tail lights, license light, and windshield wipers 
and washer. 

Two circuit breakers are provided in the fuse panel, 
one for convertible top, horns, power seat and power 
door locks and one for power windows. The Hazard 
Warning Flasher is located on the fuse block, while the 
turn signal flasher is located on the rear side of the 
steering column lower cover. 


TRIP ODOMETER 
HIGH BEAM INDICATOR 


TRIP ODOMETER RESET 
RIGHT TURN INDICATOR 



CLOCK RESET 


SPEEDOMETER 
LOW WASHER FLUID INDICATOR 
LEFT TURN INDICATOR 
FUEL GAUGE 

AUTOMATIC CLIMATE CONTROL OUTLET 


ENGINE TEMPERATURE LIGHT 
OIL PRESSURE WARNING LIGHT 
BRAKE WARNING LIGHT 
CONVERTIBLE TOP SWITCH 
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CLIMATE CONTROL) 
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Fig. 12-21 Instrument Panel Assembly 
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GROUND 1, 2 


BATTERY 1.2,3 
IGNITION 1 
SOLENOID 


ACCESSORY 


MOUNTING HOLES 


Fig. 12-22 Ignition Switch 


The chassis wiring diagrams are illustrated at the end 
of this section. To simplify removal and installation for 
service replacement, the major portion of chassis wiring 
is divided into four separate harnesses: the forward lamp 
harness, engine harness dash harness and the instrument 
panel harness. These harnesses are protected by fusible 
links in the wiring and fuses and circuit breakers in the 
fuse panel. 

Fusible links are placed in the power feed circuits in 
the engine compartment, and are designed to open up 
before the instrument panel or body feed wiring, ahead 
of the fuse panel, is damaged in case of shorts. 



Fig. 12-23 Fuse Panel 


All 1972 instrument panels utilize a printed circuit 
on the back of the instrument panel cluster assembly. It 
is connected to the car wiring through a multiple 
terminal connector which is plugged into the back side 
of the cluster. The printed circuit permits removal of all 
bulbs and sockets without any wire or terminal removal. 


SERVICE INFORMATION 


39. Fuse Replacement 

The fuse panel is located on the firewall under the 
instrument panel to the left of the steering column unit. 
Fuses can be replaced by reaching up under the panel. 
The fuse block and fuse locations are shown in Fig. 
12-23. Fuses installed in all 1972 Cadillacs are color- 
striped according to the following chart: 


Fuse 

Application 

Color 

Stripe 

Heater and Air 
Conditioner 
(15 amp) 

All except 697 

Lt. Blue 

Radio 

(7-1/2 amp) 

All cars 

Brown 

Trans, and 
Instruments 
(10 amp) 

All cars 

Red ' 

Cornering, Front 
Side Marker and 
Parking Lamps 
(10 amp) 

All cars 

Red 

All 25 amp 

Fuses 

All cars 

White 


For Service replacement, unstriped common fuses of 
same amperage and size can be used. 

40. Instrument Panel Top Cover 
(Fig. 12-24) 

a. Removal 

1. Disconnect negative battery cable. 

(NOTE: Screws must be removed in the following 
sequence to prevent damage to plastic bosses if stresses 
are present in panel.) 

2. Open glove box and remove two screws securing 
top cover to instrument panel. On A/C cars, remove 
aspirator hose from sensor through top of glove box. 

3. Remove four screws securing top cover to instru¬ 
ment panel bezel assembly. 

4. Lift up lightly and pull top cover rearward to 
disengage from cowl. 

(NOTE: On cars equipped with a tilt wheel, 
removal can be facilitated by placing the wheel in low 
position.) 

5. Disconnect speaker wires at radio. 

6. Raise top cover high enough for access, and 
disconnect twilight sentinel photocell at left front 
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Fig. 12-24 Instrument Panel Cover Disassembled 


speaker opening and sensor harness connector from 
sensor if car is so equipped, also clock electrical feed 
wires and lamp assembly. 

7. Remove instrument panel top cover. 

b. Installation 

1. Hold top cover over instrument panel and con¬ 
nect clock feed wires and lamp assembly, also twilight 
sentinel photocell and sensor harness connector if car is 
so equipped. 

2. Connect front speaker wires at radio. 

3. Position top cover on panel so that three clips 
engage at windshield and align screw holes in bezel and 
glove box. 

(NOTE: Screws must be installed in the following 
sequence to prevent damage to plastic bosses if stresses 
are present in panel.) 

4. Install lour screws securing top cover to instru¬ 
ment panel bezel assembly. 


5. Working inside of glove box, install two screws 
securing top cover to instrument panel. On A/C cars, 
install aspirator hose. 

6. Connect negative battery cable and check opera¬ 
tion of clock, clock light, front radio speakers and 
twilight sentinel. 

41. Steering Column Lower Cover 
(Fig. 12-24) 

a. Removal 

1. Disconnect negative battery cable at battery. 

2. Disconnect ash tray electrical connector. 

3. Push ash tray out and remove two Phillips head 
screws at bottom of ash tray. Remove ash tray door 
cover. 

4. Remove ash tray. 

5. Remove four screws securing lower cover to 
upper cover. 
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(NOTE: One screw is removed through ash tray 

access.) 

6. Loosen two screws securing lower cover to lower 
instrument panel. 

7. Disengage lower cover by pulling out to gain 
access to wiring connections on rear side of cover. 

8. Disconnect twilight sentinel amplifier if car is so 
equipped. Remove courtesy lamp from bracket and turn 
signal flasher from clip. 

9. Remove turn signal flasher unit from clip on rear 
side of lower cover. 

10. Remove cover 

b. Installation 

1. Connect twilight sentinel amplifier if car is so 
equipped. Install courtesy lamp on rear side of cover and 
turn signal llasher in clip. 

2. Position lower cover at bottom of instrument 
panel. 

3. Install four screws securing lower cover to upper 

cover. 

4. Tighten two screws securing lower cover to lower 
instrument panel. 

5. Install ash tray. 

6. Install ash tray door cover and secure with two 

screws. 

7. Connect ash tray electrical connector. 

8. Connect negative battery cable and check opera¬ 
tion of ash tray light, cigar lighter, courtesy light, twi¬ 
light sentinel and turn signal flasher. 

42. Instrument Panel Cluster 

a. Removal 

1. Disconnect negative battery cable. 

2. Remove instrument panel top cover as described 
in Note 40a. 

3. Remove steering column lower cover as de¬ 
scribed in Note 41a. 



Fig. 12-25 Speedometer Cable 


4. Disconnect speedometer cable from speedometer 
head by depressing retaining spring tab on speedometer 
head. Fig. 12-25. 

5. Remove left hand air conditioner outlet hose 
from behind cluster. 

6. Disconnect cluster connector. 

7. Disengage wiring harness from harness clip at 
back of cluster and position out of way. 

8. Remove screw securing shift indicator pointer to 
steering column and remove pointer. 

9. Remove four screws (two upper and two lower) 
securing cluster to bezel assembly. 

10. Move cluster back and to the right. Tip right 
hand corner of cluster upward and remove cluster out 
through top of instrument panel. 

b. Installation 

1. Slide cluster, left hand side first, down into 
position in bezel assembly. 

2. Secure cluster to bezel assembly with four 
screws. 

3. Install shift indicator pointer and secure to 
steering column with one screw. 

4. Install wiring harness in clip on back side of 
cluster. 

5. Connect cluster connector to cluster. 

6. Connect speedometer cable. 

7. Install air conditioner hose. 

8. Install steering column lower cover as described 
in Note 41b. 

9. Install instrument pane! top cover as described in 
Note 40b. 

10. Connect negative battery cable and check opera¬ 
tion. 

43. Instrument Panel Bezel Assembly 
(Fig. 12-26) 

a. Removal 

1. Disconnect negative battery cable. 

2. Remove instrument panel top cover as described 
in Note 40a. 

3. Remove steering column lower cover as de¬ 
scribed in Note 41a. 

4. Remove radio as described in Note 57a. 

5. Remove screw securing shift indicator pointer to 
steering column and remove pointer. 

6. Remove air conditioner hose from behind 
cluster. 

7. Disconnect wiring harness at top and bottom of 
bezel. 

8. Remove wiring harness from back of duster. 

9. Disconnect speedometer cable from speedometer 
head by depressing spring tab on speedomter, Fig. 12-25. 

10. Disconnect the following electrical and vacuum 
connections, depending on car equipment. 

a. Vacuum connector, electrical connectors and 
light on Climate Control Panel. 

b. Wiring connector and two lights at headlight 
switch. 

c. Twilight Sentinel connector. 

d. Guide Matic connector. 





Fig. 12-26 Instrument Panel—Bezel 


e. Rear window de-fogger, convertible top or Sun¬ 
roof switch connectors. 

f. Wiring connector and light to cruise control 
switch. 

g. Two ground wires on left side of bezel, 

h. Instrument panel cluster connector. 

11. Remove the following screws, Fig. 12-26: 

a. Four screws securing steering column upper 
cover to bezel assembly and remove upper cover. 

b. Two screws securing bezel assembly to instru¬ 
ment panel center support. 

c. Screw securing bezel assembly to instrument 
panel frame above left air conditioner duct, 

d. Screw securing bezel assembly to instrument 
panel frame under headlight switch. 

12. Using care to avoid damage, remove bezel 
assembly by lifting upward and working right side free 
from instrument panel. 

(NOTE: See Notes 44, 45, and 46, when replacing 
any part of the bezel assembly.) 


b. Installation 

1. Install bezel into instrument panel. 

2. Install the following screws, Fig. 12-26: 

a. Screw securing bezel to instrument panel frame 
under headlight switch. 

b. Screw securing bezel to instrument panel frame 
above left air conditioner duct. 

c. Two screws securing bezel to instrument panel 
center support. 

d. Install steering column upper cover and secure 
with four screws. 

3. Install the following electrical and vacuum cir¬ 
cuits depending on car equipment. 

a. Instrument panel cluster connector. 

b. Two ground wires on left side of bezel. 

c. Wiring connector and light to Cruise Control 
switch. 

d. Guide-Matic connector. 

e. Twilight Sentinel connector. 

f. Connector and two lights at headlight switch. 
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g. Rear window defogger, convertible top or sun¬ 
roof switch connectors. 

h. Vacuum and electrical connectors and light on 

Climate Control switch. 

4. Connect speedometer connector. 

5. Install wiring harness in strap at back of cluster. 

6. Install wiring harness at top and bottom of bezel 
with plastic connectors. 

7. Install air conditioner hose. 

8. Install shift indicator pointer and secure to 
steering column with one screw. 

9. Install radio as described in Note 57b. 

10. Install steering column lower cover as described 
in Note 41b. 

11. Install instrument panel top cover as described in 
Note 40b. 

12. Connect negative battery cable. 


44. Instrument Panel Bezel 

(Center Section) (Fig. 12-26) 

a. Removal 

1. Remove instrument panel bezel assembly as 
described in Note 43a. 

2. Remove four screws securing cluster assembly 
and remove cluster. 

3. Remove headlight switch assembly by removing 
mounting screws. 

4. Remove two screws securing climate control 
panel to bezel and one screw from brace and remove 
control panel. 

5. Remove accessory switch panel cover. 

6. Remove two screws securing cruise control 
switch and one from ground wire and remove switch, if 
car is so equipped. 

7. Remove two screws securing conditioner duct to 
bezel and remove duct. 

8. Remove left extension as described in Note 45a. 

9. Remove right extension as described in Note 
46a. 

b. Installation 

1. Install right extension as described in Note 46b. 

2. Install left extension as described in Note 45b. 

3. Install air conditioner duct and secure with two 
screws. 

4. Install cruise control switch and secure with two 
screws connecting ground wire with one screw. 

5. Install accessory switch panel cover by sliding 
right side of switch panel into opening and pushing leit 
side in. 

6. Install climate control panel to bezel and secure 

with two screws and one screw in brace. 

7. Install headlight switch assembly and secure with 

mounting screws. 

8. Install cluster assembly and secure with lour 
screws. 

9. Install instrument panel bezel assembly as de¬ 
scribed in Note 43b. 


45. Instrument Panel Bezel Extension 
(Left Side) (Fig. 12-26) 

a. Removal 

1. Remove instrument panel bezel assembly as de¬ 
scribed in Note 43a, and place on bench. 

2. Remove three screws securing instrument panel 
brace and remove brace. 

3. Remove one screw securing extension to bezel 
and remove extension. 

b. Installation 

1. Install extension and secure to bezel with one 
screw. 

2. Install brace and secure to extension with three 
screws. 

3. Install instrument panel bezel assembly as de¬ 
scribed in Note 43b. 

46. Instrument Panel Bezel Extension 
(Right Side) (Fig. 12-26) 

a. Removal 

1. Remove instrument panel bezel assembly as de¬ 
scribed in Note 43a. 

2. Remove two screws securing extension to bezel 
and remove extension. 

b. Installation 

1. Install extension to bezel and secure with two 
screws. 

2. Install instrument panel bezel assembly as de¬ 
scribed in Note 43b. 

47. Instrument Panel (Right Side) 

(Fig. 12-27) 

a. Removal 

1. Disconnect negative battery cable. 

2. Remove instrument panel top cover as described 
in Note 40a. 

3. Remove air conditioner hose from right hand 
duct and boot from center duct. 

4. Remove the following electrical wiring con¬ 
nections and connectors: 

a. Wiring harness from harness clips at top of panel. 

b. Glove box lamp and harness. 

c. Courtesy lamp from mounting bracket. 

d. Map light connector. 

e. If car is equipped with a remote control trunk 
lock, open glove box and remove trunk lock switch from 
glove box housing. 

5. Remove the following screws: 

a. Three screws securing right hand panel to center 
support. 

b. One screw securing panel to right hand top 
mounting bracket. 

c. One screw securing panel to right hand lower 
mounting bracket. 

6. Remove right hand instrument panel. 




INSTRUMENT PANEL 


12-43 



b. Installation 

1. Position panel in place and install the following 
screws. 

a. One screw securing panel at right hand upper 
mounting bracket. 

b. One screw securing panel at right hand lower 
mounting bracket. 

c. Three screws securing panel to center support. 

2. Install the following electrical wiring connections 
and connectors: 

a. Glove box lamp and harness. 

b. Courtesy lamp in mounting bracket. 

c. Map light lamp connector. 

d. Wiring harness in clips at top of panel. 

e. If car is equipped with a remote control trunk 
lock, install lock switch in glove box housing. 

3. Install air conditioner hose to right hand duct 
and boot to center duct. 

4. Install instrument panel top cover as described in 
Note 40b. 

5. Connect negative battery cable. 


48. Instrument Panel Center Support 

a. Removal 

1. Remove instrument panel top cover as described 
in Note 40a. 

2. Remove right side of instrument panel as de¬ 
scribed in Note 47a. 

3. Remove two screws and washers securing 
support to bezel assembly. 

4. Remove three screws and washers securing 
support to instrument panel frame on firewall. 

5. Remove one screw securing radio brace to center 
support. 

6. Pull wiring harness and radio ground strap away 
from support and remove support. 


b. Installation 

1. Put support in position and install two screws 
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and washers securing support to instrument panel frame 
on cowl. 

2. Secure wiring harness to support. 

3. Install two screws and washers securing support 
to bezel assembly. 

4. Install one screw securing radio brace to center 
support. 

5. Install right side of instrument panel as described 
in Note 47b. 

6. Install instrument panel top cover as described in 
Note 40b. 


49. Instrument Panel Printed Circuit 
(Fig. 12-17) 

a Removal 

1. Remove instrument panel cluster as described in 
Note 42a, and place face down on a workbench. 

2. Remove 14 sockets and bulbs from cluster case. 

3. Remove three screws securing printed circuit (lap 
to fuel gage. 

4. Remove printed circuit. 

(NOTE: No attempt should be made to repair this 
circuit. If inoperative, it should be replaced.) 

b. Installation 

1. Position printed circuit on back of cluster case. 

2. Install three screws securing printed circuit flap 
to fuel gage. 

(NOTE: Care must be taken to install exposed 
circuit in contact with fuel gage conductor strips, 
otherwise gage will be inoperative.) 

3. Install 14 sockets and bulbs into cluster case. 

4. Install instrument panel cluster assembly as de¬ 
scribed in 42b. 

50. Speedometer Head Assembly 

a. Removal 

1. Remove cluster assembly as described in Note 

42a. 

2. Working on bench remove seven screws securing 
back case to dial assembly. 

3. Remove three screws securing printed circuit to 
fuel gage and remove gage. 

4. Remove two nuts securing speedometer head 
assembly to dial assembly. 

5. Slide speedometer head assembly out from lens 
assembly being careful not to damage pointer. 

b. Installation 

1. Slide speedometer head assembly into lens 
assembly and secure with two nuts. 

2. Install back case to dial assembly and secure with 
eight screws. 

3. Install fuel gage and secure printed circuit to 
gage with three screws. 

4. Install cluster assembly as described in Note 42b. 


51. Right Hand Rear View Mirror 
(If Car Is So Equipped) 

a. Removal 

1. Remove right hand door upper and lower trim 
panels as described in the Body Service Manual. 

2. Remove instrument panel top cover as described 
in Note 40a. 

3. Remove control head by loosening set screw on 
back of adapter. 

4. Remove remote control cable from clips at glove 
box and front door outer panel reinforcement. 

5. Remove cable from front door conduit. 

6. Remove two nuts securing mirror to door and 
pull mirror and cable out of door outer panel. 

7. Remove two screws securing adapter to bezel 
and remove adapter. 

b. Installation 

1. Insert mirror in door outer panel, feeding remote 
control cable through large center hole. 

2. Secure mirror to door outer panel with two 
screws. 

3. Feed cable through front door conduit and over 
glove box to adapter. 

4. Secure cable to glove box and front door inner 
panel reinforcement with clips. 

5. Install adapter in bezel and secure with two 
screws, 

6. Install control head in adapter and tighten set 
screw. 

7. Install instrument panel top cover as described in 
Note 40b. 

8. Install upper and lower front door trim panels as 
described in the Body Service Manual. 

52. Clock Assembly 

a. Removal 

1. Disconnect negative battery cable. 

2. Remove right and center air conditioner grilles as 
described in Note 66a. 

3. Loosen two screws in each outlet. 

4. Pull right hand instrument panel insert out from 
instrument panel. 

5. Disconnect electrical feed wires and two lamp 
assemblies; remove insert. 

6. Remove two mounting screws from back of 
insert and remove clock. 

b. Assembly 

1. Install clock in insert and secure with two 
mounting screws. 

2. Connect electrical feed wires and two lamp 
assemblies. 

3. Install right hand instrument panel insert and 
tighten two screws in each air conditioner outlet. 

4. Install air conditioner grilles as described in 
Note 66b. 

5. Connect negative battery cable. 

(NOTE: Servicing clock illumination lamps can be 
achieved without removing dock by reaching up through 
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Fig. 12-28 Light Switch—Disassembled 


opening in top of glove box liner and removing lamp 
sockets.) 

53. Headlight Control Switch 
Assembly (Fig. 12-28) 

a. Switch Removal 

1. Remove steering column lower cover as de¬ 
scribed in Note 41a. 

2. Unfasten wiring harness retainer running below 
headlight switch assembly. 

3. Depress spring loaded release button on top of 
headlight switch and remove headlight switch knob and 
rod assembly. 

4. Remove two mounting screws with ground wire 
located at bottom of switch housing. 

5. Pull headlight switch assembly down and rear¬ 
ward, disconnect wiring harness connectors, two bulbs 
and remove assembly. 

6. Remove hex head sleeve securing headlight 
switch to housing case and remove switch from case. 


b. Backplate and Lens Removal 

(NOTE: On cars equipped with Guide-Matic or 
Twilight Sentinel, refer to Note 54a.) 

1. Remove two screws securing lens and backplate 
to bezel and remove lens. 

2. Remove hex head sleeve securing backplate to 
lens, washer and escutcheon and separate these parts. 

c. Backplate and Lens Installation 

(NOTE: On cars equipped with Guide-Matic or 
Twilight Sentinel, refer to Note 54b.) 

1* Position lens, washer and escutcheon on back¬ 
plate and secure with hex head sleeve. 

2. Install lens and backplate assembly to bezel. Se¬ 
cure with two screws at top of backplate. 

d. Switch Installation 

1. Install headlight switch to housing case and se¬ 
cure with hex head sleeve. 
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2. Install wiring harness connectors to switch and 
two bulbs. 

3. Push headlight switch assembly up and forward 
and secure with two mounting screws with ground 
attached. 

4. Fasten wiring harness retainer running below 
headlight switch assembly. 

5. Insert knob and rod assembly into headlight 
switch. When assembly is fully inserted, the rod will snap 
into place. 

6. Install steering column lower cover as described 
in Note 41b. 

54. Guide-Matic or Twilight 
Sentinel Control Switch 

(NOTE: On cars equipped with both options, a 
dual control with an inner and outer shaft is used.) 

a. Removal 

1. Remove headlight control switch assembly as 
described in Note 53a. 

2. Remove two screws securing backplate and lens 
to bezel and remove backplate and lens. 

3. Remove spring-loaded control ring and anti-rattle 
washer on cars equipped with Twilight Sentinel or 
Guide-Matic only. 

(NOTE: On cars equipped with both options, 
remove Guide-Matic spring-loaded control ring, spacer, 
and spring washer from dual control switch inner shaft 
and Twilight Sentinel control lever from outer shaft.) 

4. Remove hex nut securing control switch to 
backplate and remove control switch from backplate. 

b. Installation 

1. Install control switch on backplate, aligning 
notch in backplate with tang on control switch. Secure 
with hex nut. 



Fig. 12-29 Fuel Gage 


2. Install anti-rattle washer and spring-loaded con¬ 
trol ring (Guide-Matic or Twilight Sentinel only). 

3. Install backplate and lens to bezel securing with 
two screws at the top. 

(NOTE: On cars equipped with both options, 
install Twilight Sentinel Control lever on dual control 
switch outer shaft and spring washer, spacer, and 
Guide-Matic spring-loaded control ring on inner shaft.) 

4. Install headlight control switch assembly as de¬ 
scribed in Note 53b. 

55. Fuel Gage (Fig. 12-29) 

a. Removal 

1. Remove instrument panel top cover as described 
in Note 40a, 

2. Remove three screws on top of fuel gage and 
position printed circuit flap out of way. 

3. Push wiring harness back and lift gage straight 
up, tipping top toward rear of car and remove fuel gage. 

b. Installation 

1. Push wiring back and install fuel gage into top of 
cluster case. 

2. Position printed circuit flap on top of gage and 
install three screws on top of gage. 

(NOTE: The printed circuit flap must be over the 
metal fuel gage conductor strips, otherwise the gage will 
not operate.) 

4. Install instrument panel top cover as described in 
Note 40b. 

56. Ignition Switch (Fig. 12-22) 

a. Removal 

1. Disconnect negative battery cable. 

2. Position lock cylinder in “lock position. 

3. Remove steering column lower cover as de¬ 
scribed in Note 41a. 

4. Loosen two screws on upper steering column 
support and allow column to drop as far as possible 
without removing the screws. 

CAUTION: Do not remove screws , as column may 
bend under its own weight. 

5. Disconnect ignition switch connector at switch. 

6. Remove two screws securing ignition switch to 
steering column and remove switch. 

b. Installation 

1. Assemble ignition switch on actuator rod and 
adjust to “lock" position. 

(NOTE: Use the following alignment procedure 
according to type of steering column.) 

Standard Steering Column: 

The lock position can be found by holding the 
switch actuating rod stationary with one hand, then 
moving the switch toward the bottom of the column 
with the other hand until the end of travel in the switch 
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has been reached. This is the accessory position. Next, 
back off one detent in the switch and this will be the 
lock position. Make sure the ignition key is in the lock 
position, then assemble the ignition switch to the column 
using the two screws provided. Take care to assure 
proper engagement of drive rod and switch slider with¬ 
out moving from 'lock" position. Tighten screws to 35 
inch-pounds. 

Tilt and Telescope Column: 

The lock position can be found by holding the 
actuator rod stationary with one hand, then moving the 
switch toward the upper end of the column with the 
other hand until the end of travel in the switch has been 
reached. This is the accessory position. Next back off 
one detent in the switch and this will be the lock posi¬ 
tion. Make sure the ignition key is in the “lock" 
position, then assemble the ignition switch to the 
column using the two screws provided. Tighten screws to 
35 inch-pounds. 

2. Connect ignition switch connector at switch. 

3. Tighten two screws on upper steering column. 

4. Install steering column lower cover as described 
in Note 41b. 

5. Connect negative battery cable. 

57. Radio Receiver Unit 

a. Removal 

1. Remove steering column lower cover as de¬ 
scribed in Note 41a. 

2. Remove radio knobs, wave washers or coil 
springs and control rings. 

3. Remove hex nuts securing control shafts to 
instrument panel. 

4. Disconnect power connector, antenna lead-in 
cable, and speaker connectors. 

5. Remove two hex head screws securing lower 
support bracket to radio and instrument panel center 
support and remove bracket. 

6. Pull receiver unit back from instrument panel to 
disengage control shafts and lower receiver out of panel 
to gain access to dial bulb. 

7. Disconnect dial bulb socket from radio and 
remove radio receiver unit. 

b. Installation 

1. Install dial bulb socket into receiver unit and 
position unit in instrument panel. 

2. Support receiver unit and secure control shafts 
with hex nuts. 

3. Install lower support bracket and secure with 
two hex head screws, one to receiver unit and one to 
instrument panel center support, making sure the shorter 
screw is used for the support bracket at radio. 

4. Connect power connector, lead-in cable, and 
speaker connector. 

(NOTE: Turn on radio, test for operation, trim 
antenna as described in Section 15, Note 4a.) 

5. Install control rings, wave washers or coil springs 
and radio knobs by pressing on. 


6. Install steering column lower cover as described 
in Note 41b. 

(NOTE: Radio should not be turned on without all 
speakers connected.) 

58. Radio Front Speaker 

a. Removal 

1. Remove instrument panel top cover as described 
in Note 40a. 

2. Remove four speed nuts securing speaker to 
grille and remove front speaker, Fig. 12-30. 

b. Installation 

1. Position front speaker on instrument panel top 
cover and grille. Secure with four speed nuts, Fig. 12-30. 

2. Install instrument panel top cover as described in 
Note 40b. 

59. Radio Front Speaker Grille 
(Fig. 12-30) 

a. Removal 

1. Remove instrument panel top cover as described 
in Note 40a. 

2. Remove front speaker as described in Note 58a. 

3. Remove screws securing grille to top cover and 
remove grille. 

b. Installation 

1. Install grille on lop cover and secure with screws. 

2. Install front speaker as described in Note 58b. 

3. Install instrument panel top cover as described in 
Note 40b. 

60. Cigar Lighter Base Assembly 

a. Removal 

1. Open ashtray door and remove cigar lighter and 
ash tray receptacle. 

2. Remove two screws securing ash tray door cover 
to ash tray housing and remove door cover. 

3. Disconnect ash tray housing bulb socket from 
shield and cigar lighter base feed wire from cigar lighter 
base. 

4. Remove lighter base from sleeve by holding 
sleeve and rotating lighter base. 

5. Remove lighter base from ash tray housing. 

b. Installation 

1. Position lighter base in ash tray housing. 

2. Hold lighter sleeve in position and screw base 
into sleeve. Bulb shield must face up when tight to allow 
light to enter ash tray receptacle. 

3. Connect ash tray housing bulb socket to shield 
and feed wire to cigar lighter base. 

4. Position ash tray door cover on ash tray housing 
and secure with two attaching screws. 

5. Install ash tray receptacle and cigar lighter into 
ash tray housing. Close ash tray door. 
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Fig. 12-30 Instrument Panel Top Cover 


61. Ash Tray Assembly 

a. Removal 

1. Remove steering column lower cover as described in 
Note 41a. 

2. Remove three screws and two washers securing 
ash tray assembly to lower cover and remove assembly. 

b. Installation 

1. Position ash tray assembly on lower cover and 
secure with three screws and two washers. 

2. Install steering column lower cover as described 
in Note 41b. 

62. Ventilation Control Cable 
and Knob Assembly 

a. Removal 

1. Remove two screws that secure knob to under¬ 
side of lower instrument panel. 

2. Pull cowl kick pad away from cowl. 

3. Remove clip washer that holds bowden cable on 
control lever pins. 


4. Remove bowden cable clamp screw and discon¬ 
nect cable from control lever pin and cable clamp. 

b. Installation 

1. Install bowden cables on control lever pin and 
secure with clip washer. 

2. Install bowden cable in cable clamp and tighten 
screw that holds cable clamp. 

3. Reposition cowl kick pad. 

4. Install two screws that secure knob to underside 
of lower instrument panel. 

63. Heater Control Panel Assembly 

a. Removal 

1. Remove steering column lower cover as de¬ 
scribed in Note 41a. 

2. Remove vacuum valve connector from bottom of 
heater control panel assembly. 

3. Remove two-way switch connector from bottom 
of assembly. 

4. Remove two screws that secure assembly to 
lower instrument panel. 
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5. Pull assembly toward cowl and disconnect dial 
bulb socket and four-way switch connector from top of 
assembly. 

6. Remove assembly from beneath lower instru¬ 
ment panel cover. 

b. Installation 

L Position heater control panel assembly and con¬ 
nect dial bulb socket and one four-way switch connector 
at top. 

2. Install assembly on lower instrument panel. 
Secure with two screws. 

3. Connect two-way switch connector at bottom of 
assembly. 

4. Install vacuum valve connector at bottom of 
assembly. 

5. Install steering column lower cover as described 
in Note 41b. 

64. Automatic Climate Control 
Panel Assembly 

a. Removal 

1. Remove steering column lower cover as de¬ 
scribed in Note 41a. 

2. Remove vacuum valve connector from bottom of 
control panel assembly. 

3. Disconnect wiring connector and bulb socket 
from control panel. 

4. Working behind instrument panel, remove two 
screws securing control panel to bezel assembly and one 
screw from brace at back of control panel. 

5. Remove control panel assembly from beneath 
instrument panel. 

b. Installation 

1. Install control panel in bezel and secure with two 
screws, and one screw in brace. 

CAUTION: If screws are not installed straight 
threads in bezel bosses may be stripped . 

2. Connect wiring connector and bulb socket to 
control panel. 

3. Connect vacuum valve connector at bottom of 
control panel assembly. 

4. Install steering column lower cover as described 
in Note 41b. 

65. Climate Control Sensor (In Car) 

a. Removal 

1. Remove instrument panel top cover as described 
in Note 40a. 

2. Remove two screws securing sensor to top cover 
and remove sensor. 

b. Installation 

1. Position sensor to top cover and secure with two 
screws. 

2. Install instrument panel top cover as described in 
Note 40b. 



Fig. 12-31 Removing Automatic Climate Control 

Air Outlet Grille 


66. Automatic Climate Control Air 
Outlet Grilles (Fig. 12-31) 

a. Removal 

(NOTE: Grille vanes must be horizontally and verti¬ 
cally positioned before removing.) 

1. Using a welding rod, with a hook formed at one 
end, reach in on right and left side of grille and gently 
pull, working grille out of its socket. 

b. Installation 

(NOTE: Tab on back side of grille is placed at top 
or bottom depending on which grille was removed. 
Check opening for correct position. Fig. 12-32.) 

1. Install grille in opening and press into place. 

67. Automatic Climate Control Duct- 
Left Side 

a. Removal 

1. Remove instrument panel top cover as described 
in Note 40a. 

2. Disconnect air conditioning hose from left hand 
outlet. 

3. Remove two screws securing duct to bezel 
assembly and remove duct. 


ALIGNMENT TAB 



Fig. 12-32 Installing Automatic Climate Control 

Air Outlet Grille 
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b. Installation 

1. Install air conditioning duct and secure to bezel 
with two attaching screws. 

2. Install air conditioning hose on left hand outlet. 

3. Install instrument panel top cover as described in 
Note 40b. 

68. Automatic Climate Control Duct— 
Right Side 

a. Removal 

1. Remove instrument panel top cover as described 
in Note 40a. 

2. Remove air conditioner hose from right side 
duct. 

3. Depress tab at top center of duct and pull duct 
up and remove duct. 

b. Installation 

1. Slide duct into place until secured by tab. 

2. Install air conditioner hose on right side duct. 

3. Install instrument panel top cover as described in 
Note 40b. 

69. Automatic Climate Control Boot 
Center Air Outlet 

a. Removal 

1. Remove instrument panel top cover as described 
in Note 40a. 

2. Slide boot off center duct and remove boot. 

b. Installation 

1. Insert center air outlet boot onto center duct. 

2. Install instrument panel top cover as described in 
Not e 40b. 

70. Compressor Diode Assembly 
(697 Styles Only) 

a. Removal 

1. Open hood. 

2. Disconnect multiple connector at compressor 
diode assembly. 

3. Remove two screws securing diode assembly to 
side of evaporator case and remove diode. 

b. Installation 

1. Position diode to evaporator case and secure 
with two screws. 

2. Connect multiple connector at compressor diode 

assembly. 

3. Close hood. 

71. Glove Box Liner (Fig. 12-33) 

a. Removal 

1. Open glove box door and remove five screws that 
secure glove box liner to glove box housing. 


CAUTION: Do not apply excessive downward 
pressure to the door at this point , as it may break 
the hinges. 

2. Carefully remove glove box liner through door 
opening. 

b. Installation 

1. Position glove box liner into housing through 
door opening. 

2. Align glove box liner to housing and secure with 
four attaching screws, leaving the upper right-hand screw 
out. 

3. Position right-hand door stop cable to liner at 
upper right-hand position and secure with remaining 
screw. 

72. Glove Box Door (Fig. 12-33) 

a. Removal 

1. Working under instrument panel cover remove 
four screws, two each hinge. 

2. Open glove box door and remove two screws, 
one at each door stop. 

3. Remove door stop cables and remove door. 

b. Installation 

1. Position glove box and loosely install four 
screws, two each hinge. 

2. Install door stop cables and secure with two 
screws. 

3. Align glove box door and tighten screws at 
hinges. 

73. Glove Box Lock (Fig. 12-33) 

a. Removal 

1. With door open, set fork bolt in closed position. 

2. With key out, depress retainer through access 
hole on top of lock casing. 

3. While retainer is depressed, insert key into lock 
and remove lock cylinder. 

4. Remove escutcheon. 

5. Remove washer, filler, and lock cylinder casing. 

b. Installation 

1. Install washer, filler and lock cylinder casing into 
glove box door and secure with escutcheon. 

2. Insert key into lock cylinder. 

3. While holding the fork bolt in the closed posi¬ 
tion, depress retainer through access hole in top of lock 
casing and install lock cylinder. 

74. Glove Box Latch Assembly 
(Fig. 12-33) 

a. Removal 

1. Remove instrument panel top cover as described 
in Note 40a. 

2. Loosen two screws on clamp securing striker and 
remove striker through top of glove box. 
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Fig. 12-33 Glove Box Disassembled 


3. Remove two screws from inside of glove box 
securing bracket and remove assembly. 

b. Installation 

1. Install bracket assembly and secure with two 
screws. 

2. Install striker and snugly secure with screws on 
clamp. 

3. Adjust striker and tighten clamp screws. 

4. Install instrument panel top cover as described in 
Note 40b. 

75. Cruise Control On-Off Switch 

a. Removal 

1. Remove steering column lower cover as de- 
scribed in Note 41a. 

2. Disconnect two wiring connectors in harness 
attached to switch. 

3. Remove two screws securing switch to bezel and 
remove switch. 

« 

b. Installation 

1. Install switch into bezel and secure with two 
screws. 

2. Connect two wiring connectors in harness 
attached to switch. 

3. Install steering column lower cover as described 
in Note 4ib. 


76. Twilight Sentinel Photocell 

(NOTE: Should it be necessary to replace the 
photocell, both photocell and amplifier must be replaced 
as a matched set.) 

a. Removal 

1. Remove instrument panel top cover as described 
in Note 40a. 

2. Rotate plastic photocell holder counterclockwise 
to remove from underside of instrument panel top cover. 

3. Remove photocell from plastic holder. 

b. Installation 

1. Insert photocell into plastic holder. 

2. Install plastic holder into underside of instru¬ 
ment panel top cover by rotating clockwise. 

3. Install instrument panel top cover as described in 
Note 40b. 


77. Rear Window De-Fogger Switch 

a. Removal 

1. Pull accessory switch panel out of bezel. 

2. Disconnect electrical feed wires from wiring 
harness. 

3. Remove one screw and remove switch. 
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Fig. 12-34 Accessory Switch Control Panel 


tx Installation 

1. Install switch in accessory switch panel and 
secure with one screw. 

2. Connect electrical connectors to instrument 
panel wiring harness. 

3. Install accessory switch panel into bezel and 
press left side until secured by spring catch. 

78. Convertible Top Switch 

a. Removal 

1. Pull accessory switch panel out of bezel. 

2. Disconnect electrical feed wires from wiring 
harness. 

3. Remove one screw and remove switch. 

b. Installation 

1. Install switch in accessory switch panel and 
secure with one screw. 

2. Connect electrical connectors to instrument 
panel wiring harness. 

3. Install accessory switch panel into bezel and 
press left side until secured by spring catch. 

*4 

79, Sunroof Switch 

a. Removal 

1. Pull accessory switch panel out of bezel. 

2. Disconnect electrical feed wires from wiring 
harness. 

3. Remove one screw and remove switch. 

b. Installation 

1. Install switch in accessory switch panel and 
secure with one screw. 

2. Connect electrical connectors to instrument 
panel wiring harness. 

3. Install accessory switch panel into bezel and 
press left side until secured by spring catch. 


80. Twilight Sentinel Amplifier 

(NOTE: Should it be necessary to replace an ampli¬ 
fier both amplifier and photocell must be replaced as a 
matched set.) 

a. Removal 

1. Remove two screws and washers securing ampli¬ 
fier to steering column lower cover. 

2. Disconnect two wiring connectors at amplifier 
and remove amplifier. 

b. Installation 

1. Connect two wiring connectors at amplifier. 

2. Position bracket and amplifier on lower cover 
and secure with two screws and washers. 

81. Map Lamp Assembly 

a. Removal 

1. Disconnect negative battery cable. 

2. Remove two screws securing lamp assembly to 
instrument panel. 

3. Work lamp assembly out of instrument panel. 

4. Disconnect electrical wires and remove lamp 
assembly. 

b. Installation 

1. Connect electrical wires to lamp assembly. 

2. Work lamp assembly into instrument panel. 

3. Install two screws securing lamp assembly to 
instrument panel. 

4. Connect negative battery cable. 

82. Hood Lock Release 

a. Removal 

1. Remove clip from cable at hood lock. 

2. Thread cable out thru radiator cradle. 

3. Remove four screws securing left side sill plate 
and remove sill plate. 

4. Remove screw securing left side kick panel. 

5. Partially remove kick panel to gain access to lock 
handle, 

6. Pull handle bracket from behind tab on kick 
panel and remove cable assembly. 

b. Installation 

1. Thread cable thru kick panel and fire wall. 

2. Install handle assembly in kick panel so that 
handle is vertical and away from panel as far as possible. 

3. Install handle assembly by securing under tab on 
kick panel. 

4. Position kick panel and secure with screw. 

5. Install sill plate and secure with four screws. 

6. Thread cable thru inside of fender well, thru 
radiator cradle and secure to hood lock latch with clip. 
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HI BEAM 
INDICATOR 


r.h Signal 

INDICATOR 


generator 

TEiJL-TALE 


GROUNDED AT STEERING 
Cex iMN HRALKET 


TRUNK 
TEU. TALE 


HORN RELAY 
AND WARNING 
BU77FR 


panel lamp 


LOW flRAK£ 
TEU TALE 


lh. signal 

INDICATOR 


PANEL LAMP 


SEAT BCLT 

warning 

BUZZER 


I FUEL GAGE 


f RONT 

SPEAKERS 


1 O RIGHT REAP SPEAKER 
TO LEM RT AR SPEAKER — 


Et_*NK 


STOP LAMP 
SWITCH 


I6BRN 

iSGr 

IS 


LEFT hand 
COURTESY 


OLAML 


IS LBL /ft 


BOOT CONN 


• 6C6L 


t*enN 

I6v — 


P SEAT SELT WiAFNING GROOM? 

N GROUND 

M KE y WIRING BUZZER 
l Battery feed 
a INTERIOR lamp ground 

J INTERIOR LAMP 

h piael Gauge 

G BACK JP LAMP 
P TAi_ LlG ft! II T MARKER LAN* 
F RIGHT -TGPiUHi TI-NAL am 
D LEFT STOP A DIRECTIONAL law 


DIRECTIONAL 

signal CONN TURN SGna: 

FLASHER 


4 — 







Fig. 12-36 Chassis Circuit Diagram (Exc. 693 & 697) 
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AUTO R£LAT 


BATTERY 


STARTER 


ATC P ROGRAMMf 


BLANK 

lOOR^B 

— IOT- 

- ISGRN — 

— lfiY/9- 

-I6LG/0- 

|-I 2 B-— 

BLANK 


lO-OR^B 
- or — 


— ©brim - 

—»B r- 

—ip. lbl 

I8B/W — 
IB l G/E — 

— IBG/W 

— Ife V- 


FUSIBLE LINKS 


ter 

I8LBL- 

-I-8B/W 


thCRmal 

FUSE 


TEED BAi 


maOn£SS ASSEMBLY 
starter SOLENOID- 


amount 

SENSOR 


AMBIENT 

SWITCH 


— I 8 LC 1 
*SLG/R 


ATC COMTRt? 


OFT-V£NT 


IAFVW 


iav- 

18 V 

-14 T- 

M Oft/B 
*6LBl. - 
IBLG- 


GENERATOR 


-I2T- 

T2-ORYB — 
-/ 8 l 6 l- 

-BLT./B 

10OR/B — 

-IPB- 

-IB LG/B 

-IR-OFL® — 
— «9&n« 


SUPERHEAT CLUTCH 
Switch SOLENOID 


©=HiNJ-| 

@=M 2 B J- 
cjwhaidedat 

INSTRUNCNT 
PANEL (WACt 


BB/W 


BHf AKER POINTS 


DISTRIBUTOR 

FIRING ORDER I-S-6 3-4-2-7-A 


-18 OR- 

COIL RESISTOR 
CABLE l. 3 S-n TOTAL 


-IB Y/W - 

24 BRN/W -VvVV~ 


-JUMPER-COOLANT 

TEA* 5 switch 


I 8 DBL 


I BOG 


OUTER 


I8D6L 


18 LBL/B 


I —1 OIL PRES5LW 

ENGINE SWITCH 

COOLANT TEMP 
SWITCH 


I8LBL- 

I8B/0R 


HEADLAMP 

GRODNO 


ENGINE TtAF 
SWITCH 


METAL TEM 3 
HEATER SWITCH 


hB 0/CR 


18 LG 


VACUUM 

ADVANCE 

SCLENOO 


lbl G 


TO CWJiSC- *• 

CONTROL narn.-» 


DASH PANEL HARNESS 


INNER 


ANTI' 

OiESELING 

SOLENOID 


LOW ‘A* NOTE MOW 


I86RN 


BACK UP 

LAAT SW 

NEUTRAL 

SAfTTV 

SWITCH 

EEAT BELT 

WARNING 

5WTCH 


18 LG 


TCHET 


;noio 


FORWARD 

LAM> 

HAttCSS 


HIGH’D" NOTE HORN 


TRANSuilS5«N 

DOWNSHIFT 

SWITCH 


WLBL- 


IGNITICN 

swrrcH 


washer Fluid 
level 5WITCH 


LOW T* NOTE HCWN 


OPEN ur 
MECHANISM 
CLOSE BT . 
Rllay - 


UULK IA AD 
rCHNt-T TOR 


morn 

CONTACT 


CIRCUIT breaker 


IGNITION 
KEY ALARM 


I8B/W 


ISBRN 
— tBGf 


1 A 6 /W 


CORNERING 
CAMP SW 


OUTER 


HEADLAMP 

GROUND 


WIRE CCNTinCATION CHART 


BLANK CAVITIES 


HAZARD 

WAftWNC 

Switch 


marker 

LAktf* 


DIMMER 5WITCH 


TRIO 


DICCt 


BCCtiricii 

OR OOC 


ACC LOCK OFF *19 


Fig. 12-37 Chassis Circuit Diagram (693) 
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BfiKR 


TRANS 


HORN RELAY 
AND WARNING 
BUZZER 


PANEL LAMP 


LH.SKXAL 

INDICATOR 


IdCR- 
— 10 B 


panel lamp 


SEAT 0ELT 
WARNING 

BUZZER 


RJO-IT 


fuel gage 


ON-OFT 
SWITCH 


TO RIGHT REAR SPEAKER —fcOH. 
TO LETT REAR 5FE.AKCR-I 6 BRN 


a. AKK 


LAAP 


W<RE ASSEMBLY 

ASH TRAY- 


OGAR 

lighter 

AND 

A5H TRAY 
LAMP 


STOP LAMP 
SWITCH 


LETT HAND 
COURTEST 

LAMP 


UXWf HO* LAMP 
AND SWITCH 


MAP LAMP 
SWITCH 


ttOOY CONN 


P SEAT BELT WAi*JNG GROUND 
N GROUND 

M KEY WIRING BUZZER 
L BATTERY FEED 
K INTEROP LAMP GROUlO 
J INTERIOR Lamp 
H f UtL GAUGE 
G BACK UP LAMP 
f TA*. LIC RT A LT. MARKER LAM> 
L RIGHT STOP 8 ERECTIONAL lmP 
D LEFT STOP A OWECTONaL LAaP 


PEED, OPTIONAL lAMPS 
TEED, POWER SEATS — 
PEED, POWER WINDOWS 


WINDSHIELD 

WIPER 

SWITCH 


IBLBL 
— iso — 
- 16 W 


I 6 D 6 L 


WIPER 


AR 

SOP 

, HEAD 


BLANK 


7.5 AM> 


RAtAO 


HAZ 


BRKN 


I60R/B 


to iv w 


BLAML-J 

rvwjcHT sentnel control 


ENGINE TEMP 
TELL TALE 


PANEL LAfcP 


WATER TEMP, 
TELL TALE 


OIL PRESSURE 
TELL-TALE 


PANEL LAMP 


SCAT BELT * 
TELL TALE 


WA SHE. R 
FLUID LAMP 


189-H 


ACCESSORY 5WITCH 
ILLUMINATION 


FUSE BLOCK 


QECE 2 I 3 SSS 


DSQSEQS£!Q 


hi-beam 

INDICATOR 


RCHThanIj 

COLPTESY 

LANP 


TCAJDLAMP 

■oRcum 5W7CH 


IBP 


T WLKjHT 5ENTIKCL 
PHOTOCELL ASSCM. 


-IB W/U- 

---10 W — 

-ibB^w- 

-« 8 L 0 L / 8 - 

-I 6 LBL/B - 

1 IB DBL — 

—-18 DBL- 

-I 6 0HN- 

-16 V-- 

-16 Y - 

-16 IXi- 

-IB W- 


DIRECTIONAL 

SIGNAL CONM. TURN SG 
FLASHER 


SGnal/oV* 

IER \0j-> 


Fig. 12-37 Chassis Circuit Diagram (693) 
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LO-REL AY 


AL/TO RELAY 


9ATTERY 


ATC P«OGRA% 


OOC€ 

ASSEMBLY 


BLAKK- 
lOOfi/B- «< 

— IDT- 1 < 

— isbrm — 

— IOY.-B-K 

-ISLC-'S—K 

|— 1 —'• ?fi -1< 

BLANK k 


10 Ofi/B 
- I0T- 


tOOR 


-18 BRN - 

-18 Y — 

-iBLBL 

nft B*— 
I6LCVB— 
— *B/W- 
—«V- 


flJSIRLT, LIMA5 


thermal 

fust 


PECULATOR 


HARNESS ASSEMBLY 
STARTrR SOLENOID 


/iCiD 

(H<3TOB) 


AMBIENT 

SENSOR 


AMBIENT 

5WITCH 


-'•BIX 

ieix/6 


TaYOA 


ATC CCNTROl 


i8B/w 


■l«Y- 

18V- 

14 T- 

T40R/B 
if!. BL 
IBLG 


-IBV- 

-1? T- 

—I c’OR/B — 

- 18LBL- 

- BLL/B 


GENERATOR 


suplrhlat clutch 
SWITCH SOLENC-lD 


CflOUNOCDAT 
INSTRUMENT 
PANEL BRACE 


BB/W- 


CHSTRIBUTDR 

flftlNO ORDER I S-6-V4-J-7-8 


RH PAR IK. 
AND SIGNAL 
LAMP 


— '8 OR- 

COIL RESISTOR 
CABLE 1,35/1 TOTAL 


JUMPER- COOLANT 
TEMP 5WITCH 


-IS^W 

j?4 HHN/W 


18 OS 


i8lG 


I—I OR. PRESSUI r 

ENGINE SWITCH 

COOLANT TEMP 
SWITCH 


KADLAMP 

GROUND 


ENGINE TO** 
SWITCH 


I8B/OR 


14 DG 


18 LG 


VACUUM 

ADVANCE 

SOLENOID 


— I6LG -- 

DASH PANEL HARNESS 


TO CRUISE—- > 

CONTROL HARM.—* 


TRANSMISSION 


18 GY 


L OW "A'NOTE HOW 


BATH UP 

LAM 3 SW 
NEUTRAL 
SAFETY 
SWITCH 

SEAT BELT 
VWkRMNG 

DWirOH 


rxy#N3hirT co*l 


IATChET 


FORWARD' 

LAMP 

HAWCSS 


MGH'O" NOTE HORN 


IRAN '*»ISS*ON 

DOWNSHIFT 

SWITCH 


IW4TION 

SWITCH 


washer Fluid 
LEVEL SV»>TCH 


LOW T’ note horn 


inner 


open by 

MECHANISM 

CLOSE by _ 
RELAY- ^ 


IBB/OR 


BULK I-TaD 
CONNECTOR 


ORCun BREAKER 


HORN 

CONTACT 


WIPER MOTOR 


L.H headlamps 


IGNITION 
KEY ALAPM 


ISB/W 


CORNE^K. 
LAMP SW 


OUTFR 


headlamp 

GROUND 


IBBRN 


BLANK CAVITIES 


LH PARK 
AMD SIGNAL 
LAW 3 


HAZARD 

WARNING 

SWITCH 


i_OW &RAKE 
WARNING SW 


marker 

LAVW 


DIMMER SWITCH 
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Fig. 12-38 Chassis Circuit Diagram (697) 


DIOl€ t r »o 

r4n 


i^f cTir h.r 
ymix* 














BESQCSSIS 

PBDBGECBB 


WIPER 


WATTR TT MP 

tell talc 


WNU LAMP 


THIHK TELL-TALE 


HH3FAU 

INDICATOR 


FLH SIGNAL 
INDICATOR 


GROUNDED AT STEEPING 
COLUMN BRACKET 


HORN RELAY 
AMO WARNING 
BUZZES 


PANEL LAMP 


IdGT 
id GY- 


LH SIGNAL 
INDICATOR 


PANEL LAMP 


seat ear 

WANING 

buzzer 


fUGHT 


FUEL GAGE 


FRONT 

SPEAKERS 


TO RIGHT PEAR SPEAKER-Mi DHL 

TO I FFT RFAR SRIAKTR-'(&BRN- 


BLANH. 


TO BOO' 
WIRING 


WIRE A SSEMBIY 
ASH TRAY 


C It AP 

UGH TER 

AND 

ASH THAW 
I AMR 


•6B- 

tdoR- 

I&QRN 


STOP LAMP 
SWITCH 


iiFT rIANO 
COURTESY 
LAMP 


3 CVT ROC I AMP 
AND SWITCH 


BLANK 


JOBL 


IMP LAMP 
SW1 f CH 


&COV CONN 


I6DBL 


P SEAT HELT VWHNNO OROMNO 

N GROUND 

M KEY WIRING BUZZER 

l Battery feed 

K INTERIOR LALf 3 GR&MO 
J INTERIOR LAMP 
H FUEL GAUGE 
G BACK UP LAMP 
E TAIL LIC. RT ALT. MARKER LAM 3 
E RGHT STOP & DIRECTIONAL LAMP 
0 LEFT STOP A CuRCOXsNAL LAMP 


«&CY 
OG - 

IVw 


FEED, OPTIONAL LAMPS 

FEfD.KMiEH SEATS- 

I LED, FOACR WINDOWS 


WINDSHIELD 

WIPER 

SWITCH 


I6BRN 


directional __ 

SIGNAlCONN. turn 5IGNALfO 
flasher Vo 
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Fig. 12-38 Chassis Circuit Diagram (697) 


BLAMU 
TWLEJHT SENVAIL CONTROL 


IPPPN/W 


MIST OFF O MID HI 

JRFH 


—-— Id EGW- 

•CAS 

NSO. 


PL HEAD 


-10 FE/W 


PANEL LAMP 


Id QR/B 


SCAT BELT * 
TELL TALC 


WASHEF 
FLUID LAMP 


ENG*FA TEMP 
TT-LL TALE 


TUMER 

»WW-| > 




ACCESSORY 5WITCH 
ILLUMINATION 


PuSE BLOCK 


RCHTHANP 

CCH-«TESY 

lamp 


TWILIGHT SENTINEL 
PHOTOCELL ASSEM. 


kadlamp 

^iRf.lJT - 1 SWITCH 
REAKER I 
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RIGHT FRT DOOR ARM REST 


fir FTWT Dft 

W DC i* CWAN 


AT MA DM* 
J4M£ SHfTCU 


inatr Ftr ocjw 

WAJ WHfC LAMP 


16/-* M/HHWftT- 

-*>* aeorvur- 
>66-* DM Milfmf 


E CZE fir sror * &*€cnotiAt lp rero 


F C2D tah. uc atilt maakca lp pod 




4/HMOMM 
U6-/MWT r 


J asn /NJT/HOA LAAAP F££Q 


Aft -teWMT 


K ESC /MT£»K* LAMP GROUND 


L 32] f£ED BATTERY - fOS£ PPOTEC, 


ttf-t+PPL 


n ffgan nrre*i9* lamp gpoond 


rCRMtNALS MOT PART -J 

or conmc crop 
smowm pop mow onrtsto* 
t* or aims wr& om.r _ 


MM HO/ttZ S£AT~ 
ADJ WJK. 


-HAM* ASM -PVAWaO * 
flf£ 0* LACK MK - 
CfPffR faMPICTf) 


/54 -to urnr- 


SCtgTAN 


£4 . 3LST GAM 


9 /40PM 


JUNLTOM 

Block 

9**mT 

^C3D 

f- 


Fig. 12-39 Body Wiring Diagram (68169) 
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RIGHT REAR DOORARMR&ST 

pt ** opa*. 
caspm ijassrex 


RT HEAP Off 

Nmowcwr sw 


at m Dow 
jamb swtzh 


rt HUM door 

w t/vDOw mrQR 


RT MAMEft 
LAMP 


cioiE 


OPEN 


~!SLr IBWRT 


M&vr. 


/rr //EAR DOOR 

rtoimvs LAMP 


■iSO-XOLK 


TEPmtMLCUf 


fstrtgmT 

+0-/BOXN 


40-l/OfM - O 


/St-Mirer 


AT £TR £OJ? 
14MP SW 


j f-asiw 


70 * RED 


US HWi7fDPfGAN 


■MuSOPN 


(97) &ORKQAN 


a* -/owht 


- -—TAI l_ 

fiuClHT S TOP, D/PSC T(Ortal 
A,VO 7 A/L LAMP 

qc-!BBM r*f© 


TAIL. 

A IGHT S TOP, D/P EC T/OMAi 
AND TA/L LAMP 


VIEW H» CIRCLE 'IT 
LEFT SLOE SWm- JNSAT 
SK£ STM- CPPOH7E 


90-tBtPN 


ABM IN afVCLt A' 

LEFT s/ne shows- a/gmt s/of 
sr /a opposite 


fi/GHT BACK-UP LAMP 


M - PR tmPT j MAP 


EAR-ioiarapN 

,— SO-/S TAN 


FUEL 7»VA 
bfnCHMf VNtT 


>5S«Wti'55 CONDUIT i m/th 
SO c/o coee sv/ec s 
lYTlOM iMSW.PT/OrS 


HORN AM) - BODY Mi/MG - PROMT 


-3©*ISTAN 
wauiTw 
a- usaRiw 


A4-/SLGT GAN 


t-ttBRN 


/S-KORH GAN 


WA-fTR a* PEAT,INC CP MK 


L/C€MS>E CAMP 


iS8 *S NUTf09! Gif* 


"i £FT BACK- UP t AMP 


- H/J-t. T D/D Ct& L&T. C7SY4 

40Atf#S NAAN LP JPP.rSOG, 


40-/0 CRN.- 

csovrm/aor/CAN 


i&R iu/el 


*- /om 


S-IOBRN 


LEFT ST OP DIREC TtOMAl 
AMD TAIL CAMP 


ISO 'OMTtM Gift 


,3S tftMKT 




lt.pa da 

ADOM/TR 


-TWTtotf/ML 

CUP 


TAI|_ 

LEFT r : .TOP O/AECT iOMAC 
HMD TAIL l AfHP 


LT /MAHER 
LAMP 


lt am. 

(WF.LPSW 


^QTE 

SEAT 6ELT 'A/ARM |K5<5, ORCUlTS £07 
AMD <2Qi5 with R.E.OUkAfciD C.QWW5CT1SS 
ARE. APTEH R.EU,EA.Si5t . 



Fig. 12-39 Body Wiring Diagram (68169) 
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Fig. 12-40 Body Wiring Diagram (68347, 68247) 
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-RIGHT REAR QUARTER ARMREST 

w orp <yam t*r 

(€034 7 CNLY) ™ RR 

WOO CQtfT SW 


AT PA QTR 

WDOVtTP 


40-*om 



or oo or* 

CO*wt* L* 


OL*~& 


CLOse 


M op** 




fSB-faWHT 




sa&jgcz: 


-& 0 ttOLK 


ffT M4 ttK£R lAMP 




*49* MSi* ont >709 

COWCXOL **/#/*& 


35 VS wmT^lk.- 

52E [53 

B g-PB 

Effifflffl ®J 

[777T ^7! 


-JChHAfD- 


To RT ftE/SX 

SECT KE.TRAtT'OO 


'■ I 1 < t£ 

“3-— us-mph. — 


Oi. *404* QLU 


lOpEB 




-HjA PH 5 P*P WflS 


COMM fl*4U) 


TV A* MOO 

SATAHTA 




//£>* <W CtfiCLF X ^ 8 ®^ 

i£pr swar saowp* - mhsht s/lc \ 

Srol oPPOStre — comm * ret* ml e} 


LSPT *tt/fWT 3i£>t 


W/A PA- 
C &WT LP 


1M3 @3j 


r 7 £W AV CtOC-UE 0 


§5oi 

auwr—■ 


-4(^-A50v *«s-p>pr 


r-MAMPStt - or* Mvtmrexr 

Cf&XX i.*7 ******** fctOJlT OMCt) 


S&WIISS . CONDU/T PATH 
aouo COOC W/AC 4 
MflOM /MSt'tAT/Ow 


tSb-tOHHT 

4t>'/bom 



—fc-» 


- 50 NSJ*V* — 


t 9 -it QA* h/tv- 
— tf-tfi r£L - 


AoiSDLf 


~4t/* at* 

^ /iSr-MOf/rf 


TM-fOOAK CtA/v 

' -9/teON 



-Bob 


l —B » 


T X&ifLWdZtfr 


<cr* 7 a i.u 1 i^xrvi * r 

■ 9-/0 saw-|-4 t_ l ; 


HfA-QT* CO 
AP rt«S 



- 4-f- <3-#>jxk sav^—r 

-*-7- t0-f£r(t(. - T / 


■ siunalt^ 


-iTft.'i*-"’ 


«lOWr ^TOP ,0)P£CTtONAL, 
MO ra/C LAMP 


‘K ,fl&« 7 V 


T^a <S»/V 


-«()• 


kfir&Efv 


h( 



TAI |_ 


A/GHT 5 TOP, at fie C TIOA/4L , 
AV© rP/4 LAMP 


'— <JD- iSMM 


V/ttgMT BACK UP LAMP 


H/A-BOOf— 1 
WAG AFAR 


—^ «- T 

\ i ;.ri. Aa>»< J 
''.RlfAK auMP*« 

>-.-™ 

" OB 


- eiA-tALdT6PA 

i— 30 • •'& ™ 


('£ f FO€L TfiMK 

-----•(•■^! *,£mos* 4 oner 

V i /■ 

tl k 

-74=-Si A 


WIRE XvS>V7*. - ► r '-7E-l_ 
SCWD'MU UWlT 


^e-jeeflTw 


-SS“T 




C6T" GAN 


■4° V(l» 


70-74 Aa-B 



■mac* 


4Q-/6QAN 


LT PAcfTft 
OGAR LOT 
(jeest? ortr) 




GBMOQKGPA- 

— A93 A PPL - 


ss^kOh^s: 



opan close 


-7*9-1***. 


CiiMf /) i ’, 


0\^ / V OPE 

tT ftp cfl-R 

moo ssv ccm* 


lt pnqrfi 

ACO/HTA 


40 -*BcVtN 


«e-7»*wr ■ * 


LT AA OT* 

Cortot* LP 




tea & ret 


- l£*r BACK UP LAMP 


t6A >t> ret 




ilGWAI_S 


TA 

l£PT STOP,DtB.tcT,ON/U-, 
AND TAit LAMP 

*- •*£ -t&Bfiti l6B 

i { k^-h 


9T ISQPN 





' — T* I U 

L£FT ^TOP.D/fieCT ZONAL , 

t)/ vo t»/t: lamp 


•SAOIA!* J>*r,Krn.wr»<llTV| 

-ao~m6U( | ^o rp/4 i/?A7P 

(urntir) -■*—* 

(rf b) or .VMffiffi? ^*VfA 

'•— MC 7 TE. 

*tes. SEAT WARNlMta CIRCUITS 

. amd ec-. with r.&'so'ke.d 

!7Jg1 tMHlT)m cowkjsctcrs are acter. 

NiUWA&eR. WEI.EA1E 


lefIt rear quarter armrest- 


Fig. 1240 Body Wiring Diagram (68347, 68247) 






12-64 


INSTRUMENT PANEL 



Fig. 12-41 Body Wiring Diagram (68349, 68249) 
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Right rear door armest 

W. OQ a&Af} 1ST, 


PT fit R DP 

woo cont stv 


town 


AT Ail OA 
TVOOMTA 


AT Mt&KER 

LAMP 


■ISO-HULK 


R.9-I4PPL 


/0V-/9Hmr 


/M /AmAf 


L 40 moBN 
-/St-fBWMT 

+0 /6 O+w 




. ___ 3I&WAL 7==' 

‘ ,c 

PrtjHT *,ToP,a/P£CT/onAL 
AMO TAIL LAMP 


MA' + QRKGAN 


aos-iawwi i'Blk- 


HfA-Aft 3PKK HM5 


l*a-*OAK<iM 


TO PH 

cu*pt 

LA 


RIGHT S>TOP,0/A£CT/OMAi 
AnO TAIL LAMP 


VLEW/AfC/AUE #' 

LE’ETJ/EE E//OHW E^SAE 
S/£€ JT4F OAAOS/rC 


mn i/v c/acle b' 
LEFT S/OC SHCmM-A&iT 
SiOE STM OPPOSITE 


A)6nT sackup lamp 


- HjA Ail 
COtoPT LP 


v>£# n< circle 'a 
left s/oe snom Amur 

SIQ f 5ttt1 OPPOSITE 


PAA-ISLQT <iPN 

r— 30-19 AM 


FUEL TASK 
\ OMIT 


s&wiess OOKXPT mm 
SDUO COPE MAE + 

nnon insulation 


iimSLK 


SO-»T/V1 




-j-ftattN 

rt-KCMi 


9B-iaaAn 


K/K-0TR COAntA 
IP tyKG - 


'-LiceUSE lamp I 


SAO OMGT GAP 


'Left back- up l amp 


40/# CUM 


/J4 iSWAFT 


-40 .tf CWV 
■/5G;/9tm 


156/OttKT 


a 

LEFT STOP.D/P6CTIOMM. 
AND TA/C LAMP 


-SB AStWT 


ie-/8 BRA 


U —V lr l.qp 

LEFT 5T OP, DtPEC TTONAL. 
AND TAIL LAMP 


DOTfFJ 


9F l&AAN 


LT MAOKEtt 
LAMP 


Mcr'e. 

3tAf BEUt WARNING. CJGtCXJIfiS 
EOl ANDiO-. SNVCW REQUIRED 
COVtMECTCHE. A.«C. APTER 
NUMBtft RELEASE 


LT KKOft 

JAMB .3 W 


left REAP ooor ARMREST 


Fig. 1241 Body Wiring Diagram (68349, 68249) 
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■RT FRONT DOOR ARMREST- 


■nr so 

-down 


BIGHT FRONT DOOB 
WINDOW MOTOR 


H7-MBRH NUT— 

90- 9 AYF turn- 


foarr.Fcrr oa 

JAMB SWITCH 


IEE-IAORK RLUWHT 


RI&HT F 
WABNIU&4 


167-NORN NHT - 

- DO /4PM. 3iZ - 

-NA HDRKSLU NHT 


ftn-H&BH NHT - 

-!M,->4CRK8L\JWHT 


HARN ASM. -ATF/p CIGAR i. GT 
CTSYEMRN. LP JPR.mG. 


tSb-MrfHT\ 


9AM ASM-RT FRTOR 
WOO. COKlT WBG- 
OOMPLETE 


HAON 4&M-FQT DOOR CIGAR 
GST CTSr* WARN LA WFK. 


tSl-MWHT 


HARN ASM. -QTR. ARMREST 
06AN LIGHTER MAM6 


4C-K0RN 


- 46'& OBK BU.U - 

- £ OS - /<3 NA T/SlC - 

HAIM AIN ST BELT WE.VC 


HARM ASM-REAR 
RADIO SPEAKER 
WIRING 


isgmwht 
-AO-NORN 


HARM 4: 
AOJ nr 


90-/1 aau 
tSiHSWHT 


+G-N ORK 4i 


5E(\-r BFjJV VVXKW.MG ClK-CU^TS 
tCT\ hHO lOb WITY*. R't.QuiS.LD 
CO'i'iNttTOS. fV^TLR. 


£07- fsmj dlk. 


NOON 


HARM ASM-BODY 
WRING - FRONT 




TO CRY 

mm. 


70 LETT SEAT 
BEIT ec TAACTOF 


m&i 

VIEW IN CIRCLE’C 


4-0-NORN 


90 -16 OBN - 
-156-1A NUT 


NARN ASM-QTH ARMREST 
Ct&AR LIGHTER WRING 


HAPN ABM -FRT OOOR- 
CUSAB LST.CTSY.4 WASH 
IP NOS 


■136-tmWHT 


(£HOO*WStK 


tstr&mn 


,*m ASM -LT E/DC TST4 NAM 
LP JAR MW 


HAOU A8M.-LT FOT - 

DOOO WOO A H/SMPEP 
COA/T WOO. 


40 eow 
i$t-itRur- 


■ 70 IB PCD WAT - 

TA£> 9 OPXOJJ t*M7 
->67-44 BAN WAT — 


TO-ICRED 

WHT 


LETT FRONT DOOR 
WARNING 4 COURTESY 
LAMP 


TOLT.FQT OK 
JAMB SWITCH 


DONN 


tGN/T/iW - 

CPNTJfix.LCO\ 
PO*/£9F£tD 1 


LEFT FRONT DOOR 
WINDOW MOTOR 


to power wsvuow 
CUT-OUT SWITCH 
CONNECTOR 


A WO SHIELD 
WIPER SWITCH 
CONNECTOR 


LT FRONT DOOR ARMREST 



Fig. 12-42 Body Wiring Diagram (69347) 









INSTRUMENT PANEL 


12-67 



mwuT 


cowo 


4DJTU 
PUl THAI 
ET7ACH/.NG 
BOLT 


coeyr to 
SEAT fPMAt 


AEAR RADIO SPEAKER 

ue r- 

■WAN - - 


SKST- 

- /A-MOW6, 
—>WY£L 


XJMiESS CONDUIT MTU 
SOLID CORE WIRE * NYLON 
CONSTRUCTION 




r ASM -QTH. ARMREST 
9 LIGHTER NffMMS 


40 ■/LOAN 


ISO-* 

SLA 


RIGHT REAR QUARTER 
COURTESY LAMP 


LETT QUARTER 
CIGAR LIGHTER 


RIGHT QUARTER 
CIGAR UGH TER 


T50-K 

SLR 


40-/6 OAN 


' -QTR. ARMREST 
TER H/fftb MS 


- T cjj 

/ r sashal 

3£& H> 

-H-n&i. 

RIGHT STOP'O'RCCr/OMRL , 
AMD TA/L LAMP 


/Qa-tbOfiKS/W 


HC -i'SSW.V 


40-mom 


lAB-mORKGHN 


RIGHT STOP OiREC TtQMRL, 
AND TAIL LAMP 


<xr*Pr LAMP 


PP-I6&HN 


RIGHT &HCX- UP i AMP 


WOE ASM -Rff 
h COMPT LAMP 


40(8 Ul* 


£411 -SO LOT am 

- 50 - IS TAM 


£ p \ fVEL tank 

y-^wV *j£A \C»HG UHlT 




t&HLK 


30-IS IAN - 

£4 <8LbTGUN 
■ 9-IHBCTJ - 


VVIWl ASM-Fueu 


ENDING, UN IT 


na ItiaHH 


■HARM ASM -moor tVXrGff 

iSM - re.^ol Bumper 


LK€HSE LAMP 


yy/PE asm - <57 COPa/ER 
LAMP WIPING 


L4a-iG LG I GP.N 


40 I8CRN 


•' L EAT HACK-UP L AMP 


tse-saWHT 


I6A-/4YEC 


Fp 

LETT ‘uTOP.DiHECTlQNAt , 
AND TAIL I AMP 


9E tahHN 


ISB-IGYEL 


t&t 


NR-/SOPH 


LRPT ETOP, DlPtC TIOWAL , 
AfJD TAIL LAMP 


LEE T HEAR QUARTER 
axtNER LAMP 


rr seat 

RE TRACTOR. 


— 44-16 DOKBLU -- 

£06 i£ WHT/&LC. -- - 

(M AW. ST SELT WE/VC w£G 


lt> ETSEAT BEL T SCTeAC/DR 


Fig. 1242 Body Wiring Diagram (69347) 






12-68 


INSTRUMENT PANEL 


■RT FRONT DOOR ARMREST- 


70 ffr pot on 
JAMB 3wrrc« 


UAMNAL- 


Bi-mmtr- 


H/n-aTFinai— 

WOOOONT rtBS 




rtf/v (N c/oclf'B' 
erro. iPL*ces> 



wwvwfrtCLt'C* 
trrpe places j 


—*>-* CMN 


-40~*O*N 


rX-liltHT- 


- 


-taBLKPC*.- 


So fc*-*^**v- 

/?0-/+O£f g£n- 
/7/-/ + PFL- 

- 40-i£OON- 


- OttBIMT- 

70-1*040 - 

*7-MSM— 


**-*oaxauj- 


B&HT FftQNT QQQR 
WINDOW CONTROL 3WtTO-< 


(*6UT FOONT COOP 
Cf&Af) U&HTER 


Pi 

FEED 

RfSfJT FRONT DOOR 

(*> 

life 

DOWN 

WINDOW NOTE*? 

rz=; 



767 -MMVJWr- 
V-MflCO IWF- 


“**-/< OGK at VMM 


wewincipelm’P: 

rm Offl 


DOWN 


tDBKBOJ Nftr 




FOJ&OBtl- 


fUSUT FRONTDOOR 
mourn& acojpttsy lp 


tSbiB/MT - 4 



ISO-#* 

OLK 


NfA-FRTQR 

CAL&rc7sr 

4 LP * 

ASH THAT Lit 

wot* - 


k$,SSV 


W£ 


ca 


-«owr 


- 40 -MrCWN 


- *0-1* PPi - 


-HARA/ A9U-QT 

4 = . 

- 44rtf DO* UU 


-rtfMN ay if ST eft r Uwesw.««, 


-a>7-i6r£/^« 



n 

f 

33 

it 


« 

a 



1 

i. 






-207 /a riLjBic - 

H2IS 

StM BLL"T CIRCUITS 

zcn AnD205wiT* R.CQU RCO 
CONNCCTOH. ARC o.TttR 
NUMfti*. R-E-LLKSt. 

-■ f 25 t~, p 

jgL-HTlDN 

;gj —qihm 


■ U/A-QTBCTSr LRWR6 


i-iOS/tHvwr/sejc - 


, r> er sear 
‘ear ecreocro* 


e^HT SLAT 
0£LT 54/V30C 


M5J C Oil ZEE 



\TDDiY. 

HORN. 



■ HARM ASM. - BOOT 
mQHG-FOOVT 


tsowr — 


I V/REASM S£*T 
ADJUSTER EE £0 

--- *040 CON BL K- 

H/Ar QTR CTSY LAMP W/R/JUG 


>•■55= 

!!!IH 



1 


'—uof»z.sr.Aaj9v 
ccMtarsKxtwD n 




Fig. 12-43 Body Wiring Diagram (69367) 




































































[T-’pjal 




INSTRUMENT PANEL 


P^PT STOP, CUP6C TtOfUPL 
PNO TPti LAMP 


PO'lGOPN 


HPtH AS4f. SCAT 
POX. t/Q&Z .— 


£<A-/&lGT GPU 
[—30-/S TON 


A poet. ts*k 

VV, tJMif 


<Mfsm7 


9-1S3PN 




i/ce/use camp 


i&Awec 


L£FT STOP\DtP£CTtO*m. 
GPO TAIL CAMP 


rrjfi 



, 771! 

H 



Fig. 1243 Body Wiring Diagram (69367) 




































































12-70 


INSTRUMENT PANEL 




- 1 t»OVMK W IDOW ‘ 

LT XX DXCtQif-* 

tr rgr ox 

,5V CQMAJ. 


a/rot/Tsw court 

i,TXX OX QX£ht- 

m*oo*/ Moroc 





-LEFT FRONT DOOR ARMREST - -- 

_1 L 


Fig. 12-44 Body Wiring Diagram (69723) 

















INSTRUMENT PANEL 


UNLOCK 

UzQ 


RICH! Rt-AR QTR I RIM PANEL 


cock 


■ 194-14 BlK - 

— I9S-I4 CftUWN-IEL 

ITT. F£ vr 

woo *vrop 


RT. RR OP 
cigar let 


JffUtetK- 


GE£f' 

apt* 


n pLX,H<‘ t-<3C 

V *“^* s — TAIL 

fitfjHT -• TOP,OlfR£C T ZONAL 

and tail lamp 


t9a-i6>afiK am 


{HAM ASM P/D WOO 
klARMiP 


lx. ersr ji 
was-, ef 

-#/*«» 


QC - {& A.AN 


\ - 40-fc i*** 

\ '4 $\ V -M/W PA OK. ers/t P / 

i C/& 0 P core jps iveG 


K)& &OHKSAA 


r4 PP/-WHT - 

we w at x - 

no t4 MKCBM-m/MT- 


'We*. Tf* 


afQHT 5 TOP DIP DC T:OMAL 
AND TAIL LAMf> 


if* ■>* BlK 

- is a id mrtM new 


UZtUMUM 


ad-ibc.\(*h 


wive asm - 

A?e CONST LAMP 


-X.PA',AT BACK-UP LAMP 


HASH ASM 

DOM r lP 

WiRURO 


PIS AT REAR 
DOME LAMP 


C4A-L&C6T QPrt 
— 30 *IB taai 

£ ’^\, THEl TANK 

'* | ^eND.1/6 UNIT 


t0i-/8ft£j} MAT - 

im-MLAT C-AW Sir - 

— ZiS-i£ nkTBl-k - 

-909 tXL^TISAti-SUl - 

t— lot ■ ffnri - 


TOO 11/ 
tNSTHUUEO 
comfort 
COW TOOL 
OMIT 


TO IN CAP 

sensor 
Caw7WL OHM. 


fiAAn Ai>rt - 

ee cpotA wee *new& 


VIEW IN CIRCLE £' 


—30 ISIAKI — 
- ■Z.*4--1 6 t-T 3R7V 
■3-.«BKM- 


3-RBftV 


9B- <QB*N 


:&S A L6>T 3L'J - 
,'04 u ,JiV wHT. 
30 /t PAX ALK 
kO-HORH flt-fc- 
9 - IS A AN — 
lSfc-«J WAT — 
■5S iB At/T-oexONW- 
40 to otw— 


I TO 14 CELGR* M7 

IJH4PPL wHT 
i'V 8 • (A o£K *Cn 
,•*9 Ul PPL 
34 I4BLK 
©5 14 DRK&W.*JEL 


HAHN ASM 80DT 
WtfEW/* REAR 

c,_raTOtl QTB. 

D-ccmo? 


LICENSE LAMP 


Z4B- /3LGT <5*n 


40-10 ORN 
•58 m v*P OP< 6RW 
IS* •■ 6 WWT- 

•O-ttPAK-OLK 


LCFT REAP 

DOME LAMP 


L 6FT BACK-UP LAMP 


HARM ASM 
DOME LP. 
WIRING 


it* . acapmAh 

1*9 (4 PPL 


BLANK 


doot 


tmFT D&K oPW 
-*P •'£ ORN 


tsa /a t/MT-oCr cew- 


■•$4- '4 8/K - 

19 f- M ARK CAN 


H« PUDO 
5Pira a 


lot- !2 YCL - 

- So2 - >6 £3! r/tvMT 


aw TA1L 

LEFT STOP, OlPLCTIOPAL 
PND TAIL LAMP 


■li a-/4 PRX GAN — 

— 90-JR MNA-MLK 
- PPL 


166 14 WttCPH 


rfRHCOR 


qe-/6BPN 


9 !9BAN 


Hi nrv n ' t ip 

— -- 

LEFT STOP DiPECT/ONAL 
AND TAIL LAMP 


<*E-i68RN 


CPARN ASM F/A WIK> LX 
CTSA. ftWAtMLF WAG Rt 

-to? >*■ ppl r~i 

- UcO ;4DHA- oe.ll . I— 


3Q-IR RMK-BL* 
0,8 ■ >4 oex PAN 
149-14 PPL 
.'70 4 OEK MSN 
HI ■ M P*PL NAT 


ISO '» B'-K 


IT RR OR 
WtK/MTR 

■ 1*5-14 MK6R*HtL- 

■' 94 •4 But T- 


VI OTe 

VB.£iT Ut.-T WA.aM\Nia CIRCUITS £07 
AMD £05 MTH REQUIRED 
COMMSCTORfe 4RE APT tTC I^IMBEtt. 

RT -F-AiWC 


* UNLOCK 

U**\ 


•left rear door 


LEF" t rear QTR.TRIM RANE^ 


Fig. 12-44 Body Wiring Diagram (69723) 
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72 


INSTRUMENT PANEL 



»IGMT FRONT 


IR armrest 


pt. fat dp 

woo SW CONN 


F(fO 


AT STOP* &#CCT>OHAl lP FECU 
TAH'UC , er/1T MAEKEi? LP FEED 
BACK-UP LP FEED 


pr ftp CTSY 
/wPM LAMP 


FT PA Mat 

jambsw. at 
cm Pints 

OUST Pitta. 
CTST.PTjlT. 

F/D wpan/a/d 
CTStfLT rt 

<?Tt. TMPC 
LP SWlTBP 
GAOl/NO 


- Hi HbtK&lUUtt 

7 It BAN -WMT 


terminals not 

OF COMNECTOP 

FOP MJFOP 

OfF/S/OH INOE/IMO HI 
■W OMIT 


iNr£*H>f ip feed 


INTEP/OK LP GPOUMD 


KEr WARNING BUZZCP SYSTEM 


HARK asm.-rtfrtor. 
L H nos- OPT. 


GAOUWD 


I34-/4 Si.* - 

■ I9T-14 Off GPM-ti- 

- PC-/* OPN - P- 

— >si->t wur —h- 


POtYEP FEED Si=F 
PUN CYCLE ^ 

START CYCLC “El 

yYASM CYCLE 
SeOUND SN CONTPOlLCD 
OQMt£f KEAEXNG LAMP 


Hoea scat- 
ACK,', MOT OH 


harm asm.-rt Porao. 
cigar l&t. crsrctyan. 
lP wee. 


ST m JAMB 
SWITCH MST 
PHL CTSY P/D 
iwRn t CTSY 
LP GAN 

TO /4 AED/NNT 


GPOUND TAN CONTROLLED 
e<£ CTSY ( WARNING LAMP 


rsS- M dak-ean-i el 

iO-IEOPN BLN 

— HM-WgL* - 

— *c >t cam — 

-976- It DPK-BL 0 

1- 92Z-*B*N- 

i07 Aie.L/ajK . 


fgoTI COMPORT CONTROL SWITCH PESO men ASM FT P/P 

_ , _ woo 4 cone was. 

22; Ajc coMPeessos pced 


HASH ASM HjP.iZ 
SCAT ADJ WIPING 


ASM AT 

L I too / WtPrNA 

—■ FRONT 

aos -!&.<-&-■ 


NAffU ASM 
Dome LP 
WIPING 


HARM A4M-ST BELT 


rgjillPjPI iHD 

VIEW IN CIRCLE A 


OI-lflTtL/e^K 


TO 

MOTOR 

DIVISION 

HAtNESS 


iS6- IBWNT- 
40 M OPN 


HARM ASM 
t>OMC LP/sPf 
LP WIPIN G - 


HA AW ASM-LT. BtOOf 
WIPING 


JUNCTION 

e-LOCtC 


WIPE ASM SEAT ADR 
GROUND 


IT FID JAMB 
switch hvst/mi 
CTSY FtO WACNt 
1 /CM FFY SU21LE 
.SYSTEM SPN 


AO- IP OPN — 
— ‘St - A - ** 


'H8UL 


19 A ■ !A BUY - 

— I9S- M DPP GAM-ALL 

— GO- it OAN-BLK - 


-AAPN AiM -LT f/D 
WQQ WI3 WtPER / 

rviQiwS 


-MRNASM LT 

FRT.&}, ELEC- 
LK tNRYS -OPT. 


new /NErDCtE*H* 


AO-A OEM — 
— I St )J WMT 
- 134 - ip O 


view in Circle -f 


-ha a* 
LACK 


1/9 lA PPL - 

-HA (A DPKsew - 

— TO It ECO - WMT. — 

- m fA PPL- WMF 

-—— '»7- iabPh wm? 

- ■ ■ ■ iro-iAOKWEP. 
- itt-IAOeR-O 


»4 - I? - 

(,?■ it OEM-Elk 
i 95 -12 Eft* -TtL- 


no oooe. 

JA.48 'jN A T 

ere p/llaH 
iwfr panel. 
crsr.zULT 
*70 uigMifio 
cny tLT.ee 
QTR CWpK 
LP StMiTCH 
GROUND 


AO-/A PAN. 
iSt-lp WMT. 


St’I6l.fr Bit! 
31- nt OHN 
94. !p WMF 


FXFP OR 0-0MV 

PT FA. OP UP - 


FT/pr DP DOWN 
AT FAT OP UP —7 
FE CO —si- -j£t 

a rex door v<r 

MASTER WOO 
CONTE OL ^ 

SWITCH V- 

CONNECTOe \ 


-H4-I4 PAR BLU, 
liS-IA BEN 


r CfO ersv 

< WORN LPiSO 


KiN. CONTROL tL ED 

PWf) FEED 


lAiAtA 


DOWN 


tr/NOSH/fi 0 W/PEP 
SPAT CM CONNtCrOA 


UfADCK 

FEED 


IT /AT DP UP 1 I 

LTFATOA DOWN H 

IT FA OF. UP -1 

LTFFDA DOWN- 


pr ett pp or t AT - 
FAT. DP noo Sn 
CONN. FELD 


LT. F/D LF 
SN CM//. 


UNL OCK 

UB\ 


PQWfK WINDOW 
Ct/TOUT sw CONN 


LT PFT. DA 

window mo roe 

LEFT FRONT DOOR ARMREST 


_ 


3 

k—t 



Fig. 12-45 Body Wiring Diagram (69733) 
























































* 



RIGHT REAR DOOR 


RIGHT REAR GTR TRIM PANE L 


GH3 

i i/midck 


door lock 

COWTROi sw 


rt££> 

•NALK 


LOCK 


19*MBlK 


kt Re et- 
woo mctha 


ST PS DOG* 
u**S SW. *T 
cm Pro. as 

(tuir r*«£t. 

rrsr.KT.jLT, 

r/v 

crstfLJ ft 

<?T*. t>OM( 

LP switch 

GRODNO 


P*(i 

OFT* 


rwi r?3l 

VlCW W CUBUS £ 


^T*.IL 

Bight stoP.oinectionac 
AND TALL LAMP 


«»#-*> OAK C, AN 


TRACT COP 


y hm an. asm ■ rkr/D 
CI&AOthf crs/t SMB.'S, 
lr.ipq /raft. 

It DRK- 3LU - 

ise-if wtrr use can - 

- ’Si, U WAT - 

— in -ikppl war - 

-30 - it Kiw- blR -: 

- /JO- H OAK GAAftWM 


Nb- >LOAK URN 


y n> rz radio 


*lM - 

GAM -Ylir 
iBLH — 


RIGHT 3 TOP, QlA£C TtORtAC 
AND TAIL LAMP 


<m-m - 

WKtttl 
tRN. 
ta-t* - 


WiSC AS M _ 

RR CO HPT i AMP 


RIGHT BACK UR LAMP 


RAM/ ASM —* M 
DOMT iP L—l 
WIPING ***** 

DOMf LAMP 


-201-61&L 

costs etc */*t — 

- 909 -‘SLAT AAR- 9 L 

— COC-iSswr/a/tL— 
: IQt Jl rn 


TO DiV 

HSTAUj£0 

COMFORT 

CONTROL 

UNIT 


HA RN ASM - 

p* cross o/se w/r/no 


COvrSK PARTITION MOTOR 


Ra-i&sRN 


rntdotcRpi ntr 

I7i t* PPL w*r r 

Ihb-.A OAK SRH 
t* l A PPL 
I9A-MOLK 

gs- t* cr* 


HAPN ASM tuDCr 

WIPING - RCA* 


L IL£N&€ LAMP 


AO-iO CAN 
.•59 is kht ae* &fiK 
'SA ie nut - 
*M* PNK. 6UC.- 
60 U OPfr BLK- 
oiope —} 'XSflEK 


harm asm 

!CM[ LPfsmr 
IP WIRING -1 


HA- >t H«T DA*. Hi 

• - TO-it ORN - 

-/ft i* RUT 


ISA- /A WHT DC* S/N 


l A- f* OtR -—— 

US I* DAKGRN-riL 
- M-tt QRH-BlK— 


16 8 H DAK CRN — 
— 90- A? Pnx SlK. 
- U9 M PPL 


^ -TAIL 

left stop,directional 

AND TAIL LAMP 


AE-I99AN 


TXH. 

LRRT STOP, DiPRCTIONAL 
AND TAIL LAMP 


9F-I6BRN 


-WARN ASM R/D WOO. 

LK. ersr. f WARN. l R WPG 


lt e# oooe. 

JM* SWAT 
CTS ph-lAR 
(HIST PVNfL 

ersy. erjLr 

90 R/gH, Did 
cT9YtL7.ee 
qm oorv 

LP ftNiTCH 

ground 


\Jfj*-^FI£D 
CRnTCp MRnnoM, 
Srr. cohnrctoA 1 


LT. RR DR 
WDOMTR 

- 1*5 <4 Q&CGRH 
-194-14 BLR - 


MOTE, i 

scat eeor wahuimg circuits 40H 
ano cos with ttcquiReo commectors 

4C?t &C T ER NUMBER RElCA&S. 


-FARO 

RT A/D OPRM 


UNL OCK 

(ZB 


LEFT REAR QTR.TRiM panel 


LETT REAR DOOR 



Fig. 1245 Body Wiring Diagram (69733) 











12-74 


INSTRUMENT PANEL 



REAR DOOR OPERA LAMP 
WIRING 69723-33 SERIES 


TO HEIGHT 5.LCFT 

SIDE FlOOY [t+ 
HARNESS 


*t 


> li- I3RN 


-Q ro LAMP 


WIRE ASSEMBLE RLAH OOOP 
OPERA LAMP WlR-NG 


OPERA LAMP FEED JUMPER 
69723-33 SERIES 


TO 

FRONT 

BODY 

HARNESS 


HARNESS ASSEMSLr- 
OPERa LA MR 
FECO JUMPER 


30-SSTAN 


-24-I6LGI GfiN 


-9I6BRN- 


— N 16 DRW GRN- 
-IS-I6YEL- 


-9-10 BRN ■ 




n 

> 


□ 

Hi 

If 

□in 



□fi 

* 


D 

-> 


Dj 


TO 

REAR 
BOOT 
HARNESS! 




TO RF AP . PCS5 f j 1 q igp q«l, . 
OVER HARNESS L*J tt0R * 


QUARTER UPPER OPERA 
LAMP—68169 SERIES 


ro RIGHT 
OPERA LITE 


& 


• 9 ■ 18 0R.N 


T o 

FRONT 

BOOT 

HARNESS 


HARNESS ASSEMBLY 
QUARTER UPPER 
OPERA LAMP 


- JO-16 TAN- 

-24- i8 LOT GPN 

- 9-:A(VIN 


•9-I6BRN- 


19-feDHK CRN- 
-I8-I6YEL- 


-> 


□ 

■> 


□ 

-> 

if 

nlr 


il 

pod 

■> 


□ 


0 


TO 

REAR 

BODY 

HARNESS 


ro left 

OPERA uT£ 


& 


-9-I8BRN 



BLOCK. 


ELECTRIC lid lock 


instrument PANEL 
WARNING LAMP 


REAR COMPT 
LID SWITCH 
A 


DECK LID 
LOCK S W 


-eOY-WQfifi/B 



isex-isoG- 


I3U-I4R- 


haiiness assembly Electric 

LID L.OCK A COMP T WARNING 
LAMP WIRING" FRONT- 


E3 

TOAGCSY 

BLOCK 


TO LEFT BODY r 
HARNESS 1>T 


REAR -_lO LOCK 
HARNESS- 


il 



40-16 CBN 


TO REAR f-j_I 

COMP* L AMP 21“ 


TOUOlOCK o j 

soLtNooLir 30 4R 


radio remote control 

59733 SERIES 


TO INSTRUMENT 

Panel RAQcQ 


-CABLE ASSEMBLY R ADIO 
RDvOTE CONTROL 


O 


TO REAR QUARTER 
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GENERAL DESCRIPTION 


(NOTE: For information pertaining to the Eldo¬ 
rado radiator and grille, refer to the latter portion of this 
section.) 

Radiator 

All 1972 Cadillac vehicles use a crossflow radiator as 
part of the engine closed cooling system. The radiator is 
constructed with two vertical tanks that connect to the 
enclosed crossflow tubing. The radiator tiller neck, 
vented pressure cap, and coolant reservoir tube are 
located on the corner of the right tank. 


A radiator coolant reservoir is located on the left 
side of the radiator. Service information pertaining to 
the coolant reservoir is covered in Section 6, Note 4. 

Grille 

The 1972 Cadillac grille assembly is of injection- 
molded plastic construction consisting of a pattern of 
horizontal and vertical chrome-plated fins. Removal of 
the grille assembly may be accomplished without 
removing the front bumper. 
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Fig. 13-1 Radiator and Cradle Assembly 
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RADIATOR AND GRILLE 


SERVICE INFORMATION 


1. Radiator 

a. Removal (Fig. 13-1) 

1. Disconnect negative battery cable. 

2. Place drain pan under radiator and open drain 
cock at bottom left corner of radiator. Remove radiator 
cap so coolant will flow freely. 

3. Loosen hose clamps and disconnect upper and 
lower radiator hoses at radiator. 

4. Loosen clamp and disconnect heater return hose 
at right radiator tank. 

5. Disconnect two transmission cooler lines at 
transmission fluid cooler tank on right side of radiator, 
using a crowfoot adapter. Plug all openings to prevent 
loss of fluid. 

6. Remove one screw securing upper radiator hose 
clamp to radiator cover panel. 

7. Remove six screws securing radiator cover panel 
and remove panel. 

8. Remove reservoir hose from filler neck and two 
straps from top of radiator and position hose out of 
way. 

9. Being careful not to damage radiator, remove 
radiator by lifting straight up. 

b. Installation (Fig. 13-1) 

L Carefully lower radiator into position in 
cradle. 

2. Connect reservoir hose to filler neck and install 
two straps at top of radiator. 


3. Install radiator cover panel and secure with six 
screws. 

4. Install one screw securing upper radia.or hose 
clamp to cover panel. 

5. Connect two transmission cooler lines at trans¬ 
mission fluid cooler tank on right side of radiator, using 
a crowfoot adapter. 

6. Connect upper and lower radiator hoses at radi¬ 
ator and secure with hose clamps. 

7. Connect heater return hose to right radiator 
tank. 

8. Close radiator drain cock, and fill cooling system 
with recommended coolant. 

9. Connect negative battery cable. 

10. Set Automatic Climate Control to “DEF” 
position and rotate temperature dial to 85°. If car is 
equipped with heater only, set controls in maximum 
heat position. 

11. Run engine sufficiently to pump coolant through 
entire system and check radiator and transmission for 
fluid levels. 

12. Install radiator cap and check all connections for 
leaks. 

2. Radiator Cradle Mounts 

(NOTE: Three radiator cradle mounts, Fig. 13-2, 
are used on all 1972 Cadillac cars. The outer cradle 
mounts are affixed to adjustable frame mounted 
brackets; therefore, no shims are required.) 
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Fig. 13-2 Radiator Cradle Mounts 





Fig. 13-3 Grille Disassembled 
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RADIATOR AND GRILLE 


The actual number of shims used may vary with each 
installation. Use the quantity necessary to fill the gap 
remaining between the cradle and frame after the 
mounting pads are installed and the sheet metal aligned. 
The correct number of shims required may be deter¬ 
mined by attempting to rotate the pad between the 
cradle and the frame. If the pad can be rotated with the 
fingers, add shims until pad can no longer be rotated. 

3. Grille and Grille Header Assembly 
(Fig. 13-3) 

a. Removal 

1. Raise hood. 

2. Remove one screw securing center support rod 
to grille upper tab. 


3. Remove four bolts, two each side, and remove 
grille header and grille as an assembly. 

4. Remove four bolts, two each side and four 
screws securing header to top of grille and separate grille 
header from grille. 


b. Installation (Fig. 13-3) 

1. Install four bolts, two each side, and four screws 
at top of grille securing grille header to grille. 

2. Install assembly into position and install four 
bolts, two each side, securing assembly to brackets. 

3. Install one screw securing center support rod to 
grille upper tab. 

4. Close hood. 


TORQUE SPECIFICATIONS (EXCEPT ELDORADO) 


Material 

Number 

Application 

Size 

Torque 

Steel 

Transmission Oil Cooler Line Nut to Radiator Tank 

5/8-18 

20 ft. lbs. 

1010 

Fan Shroud to Radiator Support Bracket Screw 

I 1/4-20 

10 ft. lbs. 

1010 

Radiator Hose Clamps, Thermostat 


18 in. lbs. 

1010 

Radiator Hose Clamp, Except at Thermostat 


28 in. tbs. 

NOTE: Refer to back of Manual, Page 16-1, for bolt and nut markings, and steel classifications. 


ELDORADO RADIATOR AND GRILLE 
GENERAL DESCRIPTION 


Radiator 

The radiator used in the Eldorado is similar to the 
radiator used in all other 1972 Cadillac cars, utilizing the 
crossflow principle, Fig. 134. All recommendations and 
cautions that apply to the radiator used on other 1972 
Cadillac cars should also be exercised when servicing the 
Eldorado radiator. 


Grille 

The 1972 Eldorado grille is of injection-molded 
plastic construction consisting of a pattern of horizontal 
and vertical chrome-plated fins. Removal of the grille 
assembly may be accomplished without removing the 
front bumper. 


SERVICE INFORMATION 


4. Radiator (Eldorado) 

a. Removal (Fig. 13-4) 

1. Disconnect negative battery cable. 

2. Place drain pan under radiator and open drain 
cock at bottom left corner of radiator. Remove radiator 
cap so coolant will flow freely. 

3. Loosen hose clamps and disconnect upper and 
lower radiator hoses at radiator. 

4. Loosen clamp and disconnect heater return hose 
at right radiator tank. 

5. Disconnect two transmission cooler lines at 
transmission fluid cooler tank on right side of radiator. 
Plug all openings to prevent loss of fluid. 


6. Remove one screw securing upper radiator hose 
clamp to radiator cover panel. 

7. Remove six screws securing radiator cover panel 
and remove panel. 

8. Remove reservoir hose from filler neck with two 
straps from top of radiator and position hose out of 
way. 

9. Being careful not to damage radiator, remove 
radiator by lifting straight up. 

b. Installation (Fig. 13-4) 

1. Carefully lower radiator into position in cradle. 

2. Connect reservoir hose to filler neck and install 
two straps at top of radiator. 
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3* Install radiator cover panel and secure with six 
screws. 

4. Connect two transmission cooler lines at trans¬ 
mission fluid cooler tank on right side of radiator. 

5. Connect upper and lower radiator hoses at radi¬ 
ator and secure with hose clamps. 

6. Install radiator hose clamp at cover panel and 
secure with one screw. 

7. Connect heater return hose to right radiator 
tank. 

8. Close radiator drain cock and fill cooling system 
with recommended coolant. 

9. Connect negative battery cable. 

10. Set Automatic Climate Control to “DEF” 
position and rotate temperature dial to 85°. If car is 
equipped with heater only, set controls in maximum 
heat position. 

11. Run engine sufficiently to pump coolant through 
entire system and check radiator and transmission fluid 
levels. 

12. Install radiator cap and check all connections for 
leaks. 


5. Radiator Cradle Mounts 

(NOTE: The center cradle support. Fig. 13-5, incor¬ 
porates a compression type rubber mount for noise and 
vibration isolation. The number of shims required is 
determined by the proper alignment of the front sheet 

metal to the body shown in Fig. 11-10. After sheet 
metal alignment is achieved, attempt to rotate the pad 
between the cradle and frame. If the pad can be rotated 
with the fingers, add shims until pad can no longer be 
rotated.) 


6. Grille and Grille Header Assembly 
{Fig. 13-6) 

(NOTE: Removal and installation procedures for 
the grille and grille header assembly on Eldorados is the 
same as on other 1972 Cadillac cars and is covered in 
Note 3 of this section.) 
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Fig. 13-4 Eldorado Radiator and Cradle Assembly 
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Fig. 13-5 Eldorado Cradle Mounts 


TORQUE SPECIFICATIONS 
(ELDORADO ONLY) 


Material 

Number 

Application 

Size 

Torque 

Steel 

Transmission Oil Cooler Line Nut to Radiator Tank 

5/8-18 

20 ft. lbs. 

1010 

Fan Shroud to Radiator Support Bracket Screw 

1/4-20 

10 ft. lbs. 

1010 

Radiator Hose Clamps, Except at Thermostat 


28 in. lbs. 

1010 

Radiator Hose Clamp at Thermostat 


18 in. lbs. 

NOTE: 

Refer to back of Manual, Page 16-1, for bolt and nut markings, and steel classifications. 
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GENERAL DESCRIPTION 


(NOTE: For information pertaining to the Eldo¬ 
rado (693) bumpers, refer to the latter portion of this 
section.) 

The 1972 Cadillac front bumper assembly, Fig. 14-1, 
is of five-piece construction that includes a sculptured 
center section with removable bumper guards and one- 


piece outer impact bars. 

The rear bumper assembly, Fig. 14-3, consists of: a 
one-piece center section, including a fuel filler door that 
also serves as a license plate holder, and outer ends incor¬ 
porating integral taillight assemblies. 

Front and rear bumpers are equipped with impact 
pad assemblies. 


SERVICE INFORMATION 


1. Front Bumper Assembly 

a. Removal (Fig. 14-1) 

(NOTE: If car is equipped with lamp monitoring 
system, it will have a wire at each lamp assembly that 
must be disconnected before bumper can be removed.) 

1. Raise front end of car. 

(NOTE: Place a piece of masking tape on the lower 
edge of the front fender side marker light and between 
the headlamps on both sides of car. Tape the comparable 
bumper areas. Draw horizontal and vertical crossed lines 
on each piece of tape. Measure and record the distance 
between each of the four horizontal line points for 
reinstallation.) 

2. Position a hydraulic jack so as to support 
bumper assembly at center. 

3. Remove nut, lockwasher, flat washer and bolt 
securing acromat to rear outer bumper ends. 

4. Remove three nuts, flat washers and bolts, each 
side, securing bumper outer mounting brackets to frame. 

5. Remove one nut, flat washer, and bolt, each side, 
securing outer mounting brackets to outer supports. 


6. Remove two nuts, flat washers, and bolts, each 
side, securing bumper center mounting brackets to frame 
front cross member and lower bumper slightly to remove 
center acromat fasteners to bumper brackets. 

7. Remove front bumper. 

b. Installation (Fig. 14-1) 

1. With aid of helper, position front bumper on 
jack. 

2. Raise bumper and position center acromat 
brackets to front bumper brackets and secure with two 
clips. 

3. Position bumper to car and loosely install two 
bolts, flat washers and nuts, each side, securing bumper 
center mounting brackets to frame front cross member. 

4. Loosely install three bolts, flat washers and nuts, 
each side, securing bumper outer mounting brackets to 
frame. 

5. Loosely install one bolt, flat washer, and nut, 
each side, securing outer mounting brackets to outer 
supports. 

6. Align front bumper and tighten mounting nuts. 

7. Position acromat to rear outer bumper ends and 
secure with bolt, flat washers, lock washer and nut. 

8. Remove jack supporting bumper and lower car. 
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2. Front Bumper Guard- 

Removal and Installation (On Car) 

a. Removal (Fig. 14-2) 

1. Raise car. 

2. Remove nut, spacer and bolt securing lower end 
of guard to bottom of bumper. 

3. Remove bolt, flat washer, retainer and brace 
securing bumper guard to front of bumper. 

4. Remove bolt, flat washer (and shims if required) 
securing bumper guard to bumper upper bracket and 
remove bumper guard. 

b. Installation (Fig. 14-2) 

1. Position bumper guard to bumper and install 
bolt, Oat washer, (and shims if required) securing 
bumper guard to bumper upper bracket. 

2. Install brace, flat washer, bolt and retainer, 
securing bumper guard to front of bumper. 

3. Install bolt, spacer and nut securing lower end of 
guard to bottom of bumper. 

4. Lower car. 

3. Front Bumper Outer Impact Bar- 
Right or Left 

a. Disassembly {Fig. 14-2) 

1. Remove front bumper as described in Note la. 


2. Remove four nuts, flat washers, bolts and one 
reinforcement securing bumper outer impact bar to 
center impact bar and remove outer bar. 

b. Assembly (Fig. 14-2) 

1. Position outer impact bar to center impact bar 
and secure with one reinforcement and four bolts, Hat 
washers and nuts. 

2. Install front bumper as described in Note lb. 

4. Front Bumper Center Section 

a. Disassembly (Fig. 14-2) 

1. Remove front bumper as described in Note la. 

2. Remove both outer impact bars as described in 
Note 3a. 

3. Remove center section. 

4. Remove center section extensions which are snap 
fit into position. 

5. Remove four bolts securing filler to bumper 
center section. 

b. Assembly (Fig. 14-2) 

1. Install four bolts securing filler to bumper center 
section. 

2. Install center section extensions by snapping into 
position. 

3. Install center section. 
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4. Install both outer impact bars as described in 
Note 3b. 

5. Install front bumper as described in Note lb. 

5. Rear Bumper Assembly 

a. Removal (Fig. 14-4) 

1. Open rear compartment lid. 

2. Raise car. 

3. Place hydraulic jack under bumper assembly. 

4. Remove two nuts, Hat washers, and forward bolt 
on outer frame mounting brackets. 

5. Remove one bolt, each side, securing bumper to 
frame inner mounting bracket. 

6. Working inside trunk, remove one nut, Oat 
washer, and rubber cushion each side from bumper end. 

7. Pull bumper down and rearward and remove rear 
bolt to frame. 

8. Disconnect tail lamp, lamp monitor on cars so 
equipped, and gas tank wiring connectors from body end 
panel. 

9. Remove bumper from car. 

b. Installation (Fig. 14-4) 

1. Place bumper on jack and position at car. 

2. Connect tail lamp, lamp monitor on cars so 
equipped and gas tank wiring connectors to body end 
panel connectors. 

3. Install rear bolt to frame. 

4. Working inside trunk, install rubber cushion, 
lock washer and nut loosely at top of bumper ends. 

5. Install forward bolt, flat washers and nuts se¬ 
curing bumper outer mounting brackets to frame. 

6. Install one bolt, each side, securing bumper to 
frame inner mounting brackets to frame. 

7. Align bumper to correct position and tighten all 
fasteners. 

8. Remove bumper supporting jack. 

9. Lower car. 

10. Close rear compartment lid. 

6. Rear Bumper Outer End- 
Right or Left 

(NOTE: Rear reflex removal and installation is 
covered in Section 12, Note 8.) 

a. Disassembly (Fig. 14-4) 

1. Remove rear bumper assembly as described in 
Note 5a. 

2. Disconnect tail lamp wiring connector from 
lamps. 

3. Remove three nuts, bolts, six flat washers and 
one reinforcement securing bumper outer end to center 
impact bar and remove outer end. 

4. Remove tail lamps as described in Section 12, 
Note 8a. 

b. Assembly (Fig. 14-4) 

1. Install tail lamps as described in Section 12, 
Note 8b. 

2. Position rear bumper outer end to center impact 


bar and secure with three bolts, nuts, six Hat washers 
and one reinforcement. 

3. Connect tail lamp wiring connector to lamps. 

4. Install rear bumper as described in Note 5b. 

7. Rear Bumper Center Section 

a. Disassembly (Fig. 14-4) 

1. Remove rear bumper assembly as described in 
Note 5a. 

2. Remove both outer ends as described in Note 6a. 

3. Remove fuel tank filler door as described in Note 
9a. 

4. Remove two screws that secure license lamp 
housing to center section. 

5. Remove back-up lamp as described in Section 
12, Note 10a. 

6. Remove 1 1 straps that secure wiring harness to 
center section. 

b. Assembly (Fig. 14-4) 

1. Install 11 straps that secure wiring harness to 
center section. 

2. Install back-up lamp as described in Section 12, 
Note 10b. 

3. Install two screws to secure license lamp housing 
to center section. 

4. Install fuel tank filler door as described in Note 
9b. 

5. Install both outer ends as described in Note 6b. 

6. Install rear bumper assembly as described in 
Note 5b. 

8. Back-Up Light Housing Bezel- 
Right or Left (Except 693) 

a. Removal (Fig. 14-4) 

1. Remove three screws securing bezel to bumper. 

2. Remove bezel. 

b. Installation (Fig. 14-4) 

1. Position bezel in bumper. 

2. Install three screws securing bezel to bumper. 

9. Fuel Tank Filler Door 

a. Removal (Fig. 14-4) 

1. Holding filler door in the open position, release 
spring tension by pushing down on door end of springs 
and disconnect springs from filler door and mounting 
brackets. 

2. Pull door rearward, disengage pivot pins and 
remove door. 

b. Installation (Fig. 14-4) 

1. Pass filler door up between bumper and frame 
and into open position. Engage filler door pins into 
mounting brackets. 

2. Engage door pivot springs in mounting brackets. 
Push other end toward filler door tensioning springs and 
engage in door. 
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TORQUE SPECIFICATIONS (EXCEPT ELDORADO) 


Material 

Number 

— 

Application 

— 

Size 

Foot 

Pounds 

— 

Front Bumper Mounting Bar to Frame... 

1/2-20 

50 


Rear Bumper Mounting Bar to Frame. 


50 

280M 

Front or Rear Bumper Mounting Bar to Bumper.. . 

1/2-20 

45 


NOTE: Refer to back of Manual, Page 16-1 for bolt and nut markings, and steel classifications. 


ELDORADO BUMPERS 
GENERAL DESCRIPTION 


The front bumper assembly for the 1972 E\ dorado, 
Fig. 14-5, is of seven-piece construction that includes a 
center section with removable bumper guards, inter¬ 
mediate sections and outer impact bars. 

The rear bumper assembly, Fig, 14-7, consists of a 
center impact bar and outer ends incorporating integral 


taillight assemblies. The center bar incorporates a fuel 
filler door and also provides for the mounting of the 
license plate lamp and back-up lights. 

Front and rear bumpers are equipped with impact 
pad assemblies. 


SERVICE INFORMATION 


10. Front Bumper Assembly 

a. Removal (Fig. 14-5) 

1. Raise front end of car. 

2. Scribe marks on frame around mounting 


brackets to enable proper alignment during installation. 

3. Remove two retaining nails securing center air 
deflectors (acromat) to mounting brackets, 

4. Remove ten brackeHo-frame nuts and washers. 
Leave two outer bolts in to support bumper and remove 
remaining eight bolts. 
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Fig. 14-5 Eldorado Front Bumper—Front & Rear View 
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5. Place hydraulic jack under bumper center section 
and lift bumper until remaining two bolts can be 
removed. 

6. Remove bolts and lower bumper from car. 

b. Installation (Fig. 14-5) 

1. Place bumper on hydraulic jack and lift bumper 
to on-car position using alignment marks made during 
removal. 

2. Install ten bolts, washers, and nuts and tighten 
Proper alignment should be observed while tightening 
nuts. 

3. Install two retaining nails securing center air 
deflectors to mounting brackets. 

4. Remove jack and lower car. 

11. Front Bumper 

a. Disassembly {Fig. 14-6) 

1. Remove bumper as described in Note 10a. 

2. Remove three nuts and washers securing pad 
assembly to outer bumper section. 

3. Remove three nuts, bolts, and six washers 
securing outer bumper section to intermediate section 
and remove outer section. 

4. Remove four nuts, bolts, six washers and support 
plate securing intermediate section to center section and 
remove intermediate section. 

5. Remove two nuts, two washers and carriage bolts 
securing center mounting bracket to bumper. 

6. Remove remaining carriage bolt securing bumper 
guard to bumper. 

b. Assembly (Fig. 14-6) 

1. Position intermediate section on center section 
and align support plate. 

2. Install four bolts, nuts and six washers and 
tighten. 

(NOTE: Upper attaching bolt must be torqued first 
to assure proper alignment between sections.) 

3. Align guard on bumper center section and 
position mounting bracket on carriage bolt. 

4. Insert carriage bolts from front and underside of 
bumper. 

5. Install washers and nuts on carriage bolts and 
tighten. 

6. Position bumper outer section on intermediate 
section and install three bolts, nuts and six washers and 
tighten. 

7. Install three washers and nuts securing impact 
pad assembly to bumper outer section. 

8. Install bumper as described in Note 10b. 

12. Front Bumper Intermediate 
Bar and Outer Bar Assembly— 
Right or Left (On Car) 

a. Removal (Fig. 14-6) 

1. Raise front end of car. 


2. Remove four nuts flat washers, bolts and rein¬ 
forcement, securing intermediate bar to center bar. 

(NOTE: Upper bolt is removed with intermediate 
bar.) 

3. Remove two nuts, flat washers and bolts securing 
mounting bar to frame at outer ends. 

4. Remove intermediate bar and outer end as an 
assembly and lay face down on a covered surface. 

5. Remove outer end as described in Note 1 la, Step 

2, and Step 3. 

b. Installation (Fig. 14-6) 

1. Install outer end as described in Note i lb, Step 
6, and Step 7. 

2. Install assembly with upper mounting bolt in 
position. 

3. Loosely install two bolts, flat washers, and nuts 
to secure mounting bar to frame at outer ends. 

4. Install reinforcement, bolts, flat washers, and 
four nuts. 

5. Tighten bolts at mounting bar. 

6. Lower front end of car. 

13. Front Bumper Center Section 

a. Disassembly (Fig. 14-6) 

1. Remove front bumper assembly as described in 
Note 10a. 

2. Remove outer and intermediate sections and 
bumper guards as described in Note 11 a. 

b. Assembly (Fig. 14-6) 

1. Install outer and intermediate sections and 
bumper guards as described in Note I lb. 

2. Install front bumper assembly as described in 
Note 10b. 

14. Front Bumper Guard- 
Removal and Installation (On Car) 

a. Removal (Fig. 14-6) 

1. Raise car. 

2. Remove nut, flat washer and bolt securing lower 
end of guard to bottom of bumper. 

3. Remove nut, Hat washers and brace securing 
bumper guard to front of bumper. 

4. Remove bolt and flat washers securing bumper 
guard to bumper upper bracket and remove bumper 
guard. 

b. Installation (Fig. 14-6) 

1. Position bumper guard to bumper and install 
bolt and flat washers securing bumper guard to bumper 
upper bracket. 

2. Install brace, flat washer and nut securing 
bumper guard to front of bumper. 

3. Install bolt, flat washer and nut securing lower 
end of guard to bottom of bumper. 

4. Lower car. 



Fig. 14-6 Eldorado Front Bumper—Disassembled 
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15. Rear Bumper Assembly 

a. Removal (Fig. 14-7) 

1. Open rear luggage compartment. 

2. Raise rear end of car. 

3. Position a hydraulic jack to support bumper 
assembly. 

4. Through license opening, disconnect bumper 
wiring harness connector from body end panel 
connector. 

(NOTE: If car is equipped with lamp monitor 
system, there will be a wire connector at each lamp 
assembly that must be disconnected before bumper can 
be completely removed.) 

5. Remove two bolts, flat washers and nuts on both 

sides securing lower mounting bracket to frame. 

6. Remove luggage compartment trim. 

7. Through rear end panel inside luggage compart¬ 
ment, remove nut, flat washer and rubber cushion, both 
sides securing upper outer end bar to body. 

8. Remove bumper assembly by pulling rearward. 

b. Installation (Fig. 14-7) 

1. Raise bumper assembly to approximate car 
position. 

(NOTE: If car is equipped with lamp monitor 
system, connectors should be installed at this point.) 


2. Install bumper wiring harness to body end panel 
connector. 

3. Install rubber cushion, Hat washer and nut on 
both sides securing upper outer end bar to body. 

4. Install two bolts, flat washers, and nuts, both 
sides securing lower mounting bracket to frame. 

5. Remove jack and lower rear end of car. 

6. Install luggage compartment trim and close com¬ 
partment lid. 

16. Rear Bumper Outer End- 
Right or Left 

a. Disassembly (Fig. 14-8) 

1. Remove rear bumper assembly as described in 
Note 15a. 

2. Lay bumper assembly face down on a covered 
surface with a block supporting center section at end 
being removed. 

3. Disconnect wiring connectors at lamp assembly. 

4. Remove three bolts, washers, support and 
tapping plate securing outer end to center impact bar 
and remove outer end. 

b. Assembly (Fig. 14-8) 

1. Position bumper end to center impact bar and 
secure with three bolts, washers, support and tapping 
plate. 

2. Connect wiring harness connectors to lamp 
assembly. 

3. Install rear bumper as described in Note 15b. 



BACK-UP LIGHT 
ASSEMBLY 


REAR REFLEX 
ASSEMBLY 


IMPACT 

PAD 

ASSEMBLY 


OUTER END 


OUTER END 



OUTER 

MOUNTING 

BAR 


OUTER 

MOUNTING 

BAR 


Fig, 14-7 Eldorado Rear Bumper—Front & Rear View 
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17. Rear Bumper Center Section 

a. Disassembly (Fig. 14-8) 

1. Remove bumper assembly as described in Note 

15a. 

2. Remove both outer ends as described in Note 
16a. 

3. Remove f uel filler door as described in Note 9a. 

4. Remove wiring harness. 

5. Remove two screws each side securing rear reflex 
bezel and lens and remove reflex. 

6. Remove two screws securing license plate lamp 
and remove lamp. 

7. Remove back-up lamps as described in Section 
12, Note 17a. 

b. Assembly (Fig. 14-8) 

1. Install back-up lamps as described in Section 12, 
Note 17b. 

2. Install reflex bezel and lens and secure with nuts. 


3. Install license plate lamp and secure with two 
screws. 

4. Install wiring harness. 

5. Install fuel filler door as described in Note 9b. 

6. Install both outer ends as described in Note 16b. 

7. Install bumper as described in Note 15b. 

18. Rear Reflex Bezel (693) 

a. Removal (Fig. 14-8) 

1. Open rear compartment. 

2. Working between bumper and filler panel, 
remove two nuts securing bezel to bumper. 

3. Remove bezel from opening in bumper. 

b. Installation (Fig. 14-8) 

1. Install bezel in bumper. 

2. Working between bumper and filler panel, install 
two nuts securing bezel to bumper. 

3. Close rear compartment. 


TORQUE SPECIFICATIONS (ELDORADO) 


Material 

Number 

Application 

Size 

Foot 

Pounds 


Front Bumper Mounting Bar to Frame .. 

1 12-20 

50 

K9 

Rear Bumper Mounting Bar to Frame... 

1 /2-20 

50 

280M 

Front or Rear Bumper Mounting Bar to Bumper. 

1/2-20 

45 

NOTE: Refer to back of Manual, Page 16-1, for bolt and nut markings, and steel classifications. 
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RADIO AND ANTENNA 
THEORY OF OPERATION 



r \ 

PUSH BUTTON FREQUENCY BAND 

SELECTOR 


TAPE CARTRIDGE 

INSERTED STEREO LIGHT 



PUSH BUTTON 


FREQUENCY BAND 
SELECTOR 


Fig, 15-1 AM/FM Pushbutton Receiver 


Fig. 15-3 AM/FM Stereo Eight Track Tape 


The radio options for 1972 include an AM/FM push¬ 
button radio. Fig. 15-1; an AM/FM pushbutton stereo 
signal seeking radio. Fig. 15-2; an AM/FM pushbutton 
stereo radio with an integral eight-track tape player, Fig. 
15-3; and for 697 styles, an AM/FM pushbutton stereo 
radio with signal seeking and rear remote radio controls. 
The radio receiver unit is located in the instrument panel 
to the right of the steering column. The AM/FM push 
button radio consists of a receiver unit and three 
separate speaker units. The stereo radios consist of a 
receiver unit and four separate speaker units. 

There are two 3-1/2 inch round front speakers, one 
at each end of the upper instrument panel cover, on all 
radio installations. Two 6 inch x 9 inch rear speakers, 
one at each end of the rear filler panel, are used on all 
stereo installations except convertibles. On convertibles, 
the rear stereo speakers are mounted behind the rear seat 
in the well for the convertible top. On convertibles with 
an AM/FM radio, the rear speaker is mounted in the 
right side of the convertible top well. 

On stereo installations, the left front and right rear 
speakers are on one channel and the right front and left 
rear speakers are on another channel. 

All receivers are equipped with a frequency band 
selector bar. Moving the band selector bar to the left, 
rotates the dial to engage the FM band and all preset FM 

SENSITIVITY CONTROL 

SELECTOR BAR / STEREO LIGHT 



/ ^-- 

PUSH BUTTON FREQUENCY BAND 

SELECTOR 


stations. Conversely, moving the selector bar to the right 
engages the AM band. Any preset station is mechanically 
tuned in by depressing the appropriate pushbutton 
located directly below the band selector bar. 

A concealed windshield antenna is used for all radio 
installations. The antenna is composed of two lengths of 
.005 inch diameter wire imbedded in the laminate 
between the windshield glasses. The wires run up the 
center of the windshield to the top, then in opposite 
directions along the top, Fig. 15-4. An antenna pigtail is 
bonded to the lower center of the windshield. The 
antenna pigtail connects to the antenna lead-in cable 
mounted to the cowl plenum chamber, Fig. 154, con¬ 
necting the antenna to the radio. 

AM/FM and AM/FM Stereo Radio 

The AM/FM and AM/FM Stereo radios have advan¬ 
tages and limitations that must be explained to owners 
who are not familiar with the operations of FM units. 

The frequencies (88408MHZ) at which FM stations 
operate create much shorter radio wave lengths than 
those produced in AM broadcasting. Unlike AM signals, 
FM signals do not bend around the horizon. This limits 
the distance at which FM signals can be received. The 
dependable range of FM reception in an automobile is a 



Fig. 15-2 AM/FM Signal Seeking Stereo 


Fig. 15 4 Windshield Antenna 
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radius of approximately twenty miles from the trans¬ 
mitting antenna. 

When the FM receiver moves out of range of the FM 
transmitter, it enters what is referred to as the fringe 
area. In the fringe area, the strength of the FM signal 
may vary rapidly, causing a flutter or a series of noise 
bursts as the car moves between high and low level signal 
points. 

A second effect found in the fringe area is the 
presence of ignition interference from adjacent vehicles. 
In both instances, it may be possible to improve recep¬ 
tion by retiming; however, it may be necessary to change 
to a different station if reception still is not good. 

Retuning should be necessary only in those few 
instances when reception becomes slightly noisy while 
driving through areas such as the center of a large city 
and a weak signal is being received from a station located 
away from the center of the city. The interference can 
be quieted by adjusting the tone control for more bass, 
and by shifting the speaker fader to favor the rear seat. 

While these adjustments will slightly diminish stereo 
effect on cars so equipped, they will substantially reduce 
background noise interference. 

As soon as reception clears, reset the lone control to 
the normal detent and again adjust the front and rear 
speakers for equal output. 

The FM section of the AM/FM and AM/FM Stereo 
radios is equipped with automatic frequency control, 
which aids tuning to a station. The FM receiver should 
be tuned directly on station frequency for minimum 
noise interference; however, the automatic frequency 
control will tune directly to and lock on station fre¬ 
quency when slight mistiming is encountered. 

Another feature of FM tuning is signal separation. 
When two FM stations are close in frequency, the FM 
tuner selects the stronger signal, rejecting the weaker 
one. This is in contrast to AM performance, where it is 
not always possible to separate two stations. 

The AM/FM radio incorporates an AM receiving 
circuit and an FM receiving circuit. The audio system is 
common to both receiving circuits. 

The AM/FM Stereo radio incorporates an AM 
receiving circuit, an FM receiving circuit, an FM stereo 
detection circuit, and a dual channel audio amplifier in 
one unit. 

The signal seeking feature is provided on the AM/FM 
Stereo radio. The AM and FM frequency band selector 
bar is located below the receiver dial. 

AM/FM Stereo radios should always be fine tuned to 
assure maximum signal response and minimize unwanted 
noise. 

To simplify tuning, only the dial for the frequency 
band selected is visible. The letters “AM” or “FM” on 
either side of the selector bar show the frequency band 
selected. 

On stereo radios, the letters “STEREO” on the right 
side of the dial illuminate as shown in Fig. 15-2 when 
the FM station tuned is capable of transmitting stereo. 
The illumination of the letters “STEREO”, however, 
does not indicate that the station is transmitting stereo 
at the particular moment. Stereo programs are broadcast 
on the FM frequency band only. 


AM/FM Stereo Radio and Eight Track 
Tape Player 

With the AM/FM stereo radio and eight-track tape 
player, the owner may make his own selection of pre¬ 
recorded music. To operate in the tape player mode, 
turn the radio on and fully insert a tape cartridge into 
the opening behind the face of the receiver dial. The dial 
face will swing up into the receiver, similar to a mail 
chute door, when the tape cartridge is inserted. This 
automatically removes power from the radio and 
switches control of the speakers to the tape player. 

To change tape programs, momentarily depress the 
volume control knob. Each time the volume control 
knob is depressed, the tape cartridge will change to the 
next recorded program. To eject the tape cartridge from 
the engaged position, gently pull out on the volume 
control knob. The cartridge may be left in this ejected 
position without damage to the tape. With the tape 
cartridge ejected, power is automatically returned to the 
radio along with control of the speakers. To fully 
remove the tape cartridge, pull gently out of the radio 
face. 

Tape cartridges should be handled carefully and 
should be kept clean. A cartridge should not be left 

inserted fully in the player. This may cause permanent 
damage to the cartridge. 


Signal Seeking Tuner 

The signal seeking tuner provided on AM/FM Stereo 
radios is electronically controlled so that the operator 
may change stations by depressing the selector bar. The 
signal seeking operation consists of a low to high fre¬ 
quency sweep (left to right) of the AM or FM broadcast 
band by the tuner. 

When the selector bar is depressed and released, the 
tuner moves to the station of next higher frequency (to 
the right) and stops automatically at the point where 
that station is best received. This action takes place each 
time the selector bar is depressed. When the tuner lias 
reached the point of highest frequency of the broadcast 
band, it returns to the low frequency (left) side of the 
broadcast band and begins a new sweep to the right, 
stopping at the first receivable station. The above 
procedure is then repeated when the bar is again 
depressed. 

The stopping sensitivity of the signal seeking tuner 
may be varied by changing the position of the three- 
position sensitivity control switch located just below the 
center of the selector bar, Fig. 15-2. The third (right 

hand) position allows the signal seeking tuner to stop 
only on FM stereo stations when the radio is being 
played on the FM frequency band. 

A foot control switch that performs the same station 

seeking functions as the station selector bar is available 
as a dealer installation for signal seeking radios only. 

The circuit diagram for radios is illustrated in Fig. 
15-5. 
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1. Radio Controls, Operation 

a. Frequency Band Selector Bar 

The frequency band selector bar is located below the 
frequency dial Sliding the bar to the right engages the 
AM band, rotates the dial to the AM frequency, and 
illuminates the “AM” tell-tale light located at the left 
side of the dial. Sliding the selector bar to the left 
engages the FM band, rotates the dial to the “FM” 
frequency, and illuminates the “FM” tell-tale light 
located at the left side of the dial. Stereo broadcasts can 
be received on the FM band only. When an FM stereo 
station is tuned, the “Stereo” tell-tale light to the right 
of the dial illuminates. 

On the stereo radio with the tape player, the 
“Stereo” light is located to the right of the band 
selector. 

b. Rear Seat Remote Control (697 Styles Only) 

Rear seat remote radio control is available as an 
option for installation in 697 style cars equipped with 
the AM/FM stereo signal seeking radio. The remote 
controls consist of an ON-OFF volume control, a sensi¬ 


tivity control, and a selector button located behind the 
sliding access door in the right rear quarter panel trim. 

Once the appropriate AM or FM band is selected at 
the radio, the rear seat remote control overrides the 

front radio control when it is turned on. The ON-OFF 
volume control knob turns the radio on and off, and 
controls the volume in both channels simultaneously. 
The three position sensitivity control is located beneath 
the ON-OFF volume control knob. Rotating the control 
clockwise when the receiver is on the AM band allows 
the tuner to stop only on most powerful stations, 
slightly lower power stations, and all possible stations 
respectively. Rotating the control clockwise when the 
receiver is on the FM band allows the tuner to stop only 
on the most powerful stations, all possible stations, and 
stereo-only stations respectively. 

c. Switch Volume and Tone Controls 

The left knob turns the radio on and off, and 
controls the volume. On the stereo radio, the knob con¬ 
trols the volume in both channels simultaneously. The 
tone control ring around the left knob is turned counter¬ 
clockwise for bass tones and clockwise for treble tones. 
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When indexed at the detent, it provides a balanced nor¬ 
mal tone. On the stereo radio, this control varies the 
tone in both channels simultaneously. On the radio with 
stereo eight-track tape player combination, momentarily 
depressing the volume control knob changes tape pro¬ 
grams, with a cartridge I uily inserted. Pulling gently on 
the volume control knob ejects the tape cartridge. 

For best stereo reception, neutralize the tone control 
by turning it to the center detent position, then adjust 
the front and rear speaker control as outlined in Part d 
of this note so that the sound is balanced to your ears. 
Centering the tone control permits normal response 
from the speakers, and balanced speaker output is 
desirable for greatest stereo effect. 

d. Manual Station Selector and Speaker Control 

The right knob is used to tune stations manually. 
The ring around the knob is the speaker control. When 
the ring is turned all the way counterclockwise on the 
monaural, about 90% of the volume will be shifted to 
the front speakers. Turning the ring progressively clock¬ 
wise will shift the speaker favor to the rear. Turning the 
ring to the full clockwise position shifts about 90% of 
the speaker volume to the rear speaker or speakers. This 
control has no effect on the balance of stereo channels. 

e. Push Button Tuning 

(AM/FM or AM/FM Stereo Radios) 

Each one of the five push buttons may be preset to a 
favorite AM station when on the AM band. Each one of 
these same five push buttons may be set to a favorite FM 
or stereo station when on the FM band. This makes a 
total of ten pre-set favorite stations. To preset push but¬ 
tons on AM stations, proceed as follows: 

Slide frequency band selector bar to the right to 
engage the AM band. Manually fine tune to favorite AM 
station. Pull push button straight out to unlatch then 
push in all the way to relatch. Push button is now set to 
desired station. Whenever this push button is depressed, 
the preset station will be selected. Set additional push 
buttons to AM stations as desired. 

To preset push buttons to FM and FM stereo sta¬ 
tions, proceed as follows: 

Slide frequency band selector bar to the left to 
engage the FM band. Manually fine tune to favorite FM 
or stereo station. Pull push button straight out to 
unlatch. Then push in all the way to relatch. Push but¬ 
ton is now set to desired FM or Stereo station. Whenever 
this push button is depressed, the preset station will be 
selected. Set additional push buttons to FM or stereo 
stations as desired. 

CAUTION: Do not move the AM-FM slide bar 

band selector while any push button is pulled out. 

f. Automatic Tuning (Signal Seeking 
Radios Only) 

To use automatic tuning, depress the selector bar 
above the dial momentarily. Any station within range of 
the receiver and determined by the sensitivity control 
switch setting, can be obtained by holding the bar de¬ 
pressed until the dial pointer approaches the desired 
frequency, and then releasing the bar. The automatic 


tuner will seek immediately when the selector bar is 
depressed. 

g. Sensitivity Control 

(Signal Seeking Radios Only) 

A three-position sensitivity control switch for auto¬ 
matic tuning is located below the center of the selector 
bar. On the AM band, moving the switch to the left 
allows the tuner to stop only on most powerful stations. 
In the middle position, stations of slightly lower power 
will be received in addition to stronger stations. To 
obtain maximum sensitivity, and bring in all possible 
stations, move switch to the right. 

On the FM band, the left and center switch positions 
allow the tuner to stop only on most powerful stations 
and all possible stations respectively. 

When the switch is in the right hand position, the 
tuner will stop only on FM stereo stations. 

On 697 series cars, when the rear seat remote radio 
controls are on, the red selector button is illuminated. 
Depressing this button performs the same function as 
pressing the selector bar. With the rear seat radio control 
ON, the driver may reduce or increase the volume of the 
front speakers with the ring behind the right control 
knob, tune the radio manually or with the push buttons, 
and change the frequency bands. With the ring around 
the left control knob, he may vary the tone in both 
channels simultaneously. With remote control turned 
OFF, all front controls will operate normally. 


2. Radio Noise Suppressors 

a. Ignition Suppressors 

Various types of ignition suppressors are used to pre¬ 
vent spark noise from interfering with radio reception. 
Failure of any of these parts to function properly is 
accompanied by a popping noise. The noise increases as 
the engine is accelerated, and varies with engine speed. If 
this interference is present, check the following 
suppressors: 

1. Ignition noise is suppressed by use of resistance 
core ignition cables. Check for a defective cable. The 
resistance of these cables is 2,000 to 6,000 ohms per 
foot. 

2. Make certain resistance spark plugs are being 
used to minimize ignition noise. 

3. On all but 693 styles, check ground cable from 
negative battery cable at frame to radiator cradles. 

4. On 693 styles, check ground cable between 
transmission housing and cowl. 

5. It is particularly important that the terminals in 
the ignition secondary cables make good mechanical 
contact with the spark plug terminals and distributor cap 
terminals. A loose connection at these points will result 
in excessive ignition noise, seriously reducing FM per¬ 
formance. 

6. A capacitor mounted on the outside of the igni¬ 
tion coil may be checked by running engine at medium 
speed and then quickly turning ignition switch to the 

Accessory position. If the noise is eliminated, while the 
engine is coasting to a stop, replace faulty coil capacitor. 
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RADIO DIAGNOSIS CHART 


RADIO DEAD 


INTERMITTENT 

RECEPTION 


RADIO STATIONS 
MLX TOGETHER 


THUMP HEARD 


Tell-Tale Lights 
Do Not Light 


Tell-Tale 
Lights Light 



Carefully Trim Radio a* DemtiM in 
Section 15,Note 4a. Note: More than 
4.000 U.S. Radio Stations, are on the 
Air Using Only 106 AM Frequencies, 
Al Night When Distanl Stations Start 
Coming in Strongly, There Can be 
Dozens of Signals on the Same Fre¬ 
quency. If Two or More Signals Are 
Picked Up By Tlie Antenna al the 
Same lime, There is No Known Way 
to Separate Them. 





ON AM BAND ONLY 
If Radio Stops Playing 
While Passing Under 
Tunnels and Under¬ 
passes. This May Be 
A Normal Condition. 


Turn On Radio and Wiggle 
Antenna Lead At 
Receiver 


STATIC HEARD 


Check Fingers On. 
Antenna Lead-In 
Ferrule To Insure 
Contact with Socket. 



STATIC HEARD 


NO STATIC HEARD 


Check for Defective or 
Loose Receiver or Antenna 
Connectors at Receiver. 
Also Check Antenna 
Lead-In Flange Screw* for 
Tightness (Under W fS 
Reveal Moulding) 


Remove Receiver 
for Servicing 


Defective Receiver 
Remove tor Servicing 



Popping Noise that Increases 
As Engine Speed Accelerates 
and Varies with Engine Speed 


Run Engine at Medium Speed 
and Then Quickly Turn Ignition 
Switch to the Accessory' Position 


ANTENNA OPEN 
OR SHORTED 



Use a Teat Antenna 
and Lead-In plugged 
Into the Set With 
Test Antenna 
Held Outside Car 


POOR GROUND 


Check Ground 
Connection. Rear 
Mounting Bracket 
To Lower IP Brace 


Popping Noise Still Present 


All But 693 Styles 


Radio Plays With 
Test Antenna 


Check Antenna Lead-In 
for Shorts to Ground. 
Repair As Necessary. 


RADIO PLAYS 


Radio Does Not Play. 
Remove Radio For 
Servicing if it Does 
Not Play Alter All 
Tests Have Been Made. 


Check Ground Simp From Frame to Radi 
alor Cradle for Breaks and Proper Ground 
Contact. 



693 Styles Only 


Check Ground Gable Between 
Transmission Housing ami Dash 
Repair or Replace as Necessary. 


Popping noise 
still present 


Check to See That Terminals In Ignition 
Secondary Cables Make Good Contact 
with Spark Plug Terminals Check Ig- 
nitKin Cables for Continuity. Correct 
Resistance is 2,000 to 6.000 OHMS Per 
Foot, 


Check Distributor Rotor and Center Car¬ 
bon Con tact for Glean Contact and not 
Broken al Carbon Tower. 
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RADIO DIAGNOSIS CHART 
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b. Regulator Capacitor 

A capacitor is mounted on the generator regulator 
on all except 693, 697, and 698 styles to prevent regula¬ 
tor operation from interfering with radio reception. A 
whining sound that increases in pitch as engine speed is 
increased is an indication of a faulty regulator capacitor. 

If replacing the regulator capacitor fails to eliminate 
the whining, the capacitor built into the end frame of 
the generator may be defective and should be checked. 
A defective diode in the generator can also cause this 
noise. 

c. Blower Motor Capacitor 

A capacitor is mounted on the blower motor assem¬ 
bly for suppressing radio noise at high blower speeds. If 
the whine is eliminated when the Automatic Climate 
Control or heater is turned from high to a lower blower 
setting, this capacitor should be replaced. 

d. Engine Electrical Noise 

Excessive engine electrical noise is often caused by 
poor grounding between the flange on the antenna lead- 
in cable and the dash. This condition can be corrected 
by removing and then properly reconnecting the antenna 
lead-in cable flange to the dash. 


3. Diagnosis Procedures 

Many conditions that affect radio operation may be 
corrected without removing set from car. Check condi¬ 
tion and, using diagnosis chart at front of this Section, 
perform the operation or operations necessary to correct 
the condition. If these minor repairs are not effective, 
radio should be removed from car and repaired at an 
authorized radio service station. 

CAUTION: Do not turn on radio with any 
speaker disconnected , as the audio transistor may 
he permanently damaged 

a. Fuse 

A thump should be heard from the speakers when 
the radio is turned on. If thump is not heard, check fuse 
and replace with one of correct amperage. If fuse blows 
the second time on non-signal seeking receiver or signal 
seeking and return operation, the radio should be sent 
out for repairs. 

b. Battery 

Check battery and make sure that it is fully charged. 


c. Speaker Connections 

Check speaker leads for possible open circuit or 
ground. There are four speakers with stereo installations, 
three with all others. 

d. Antenna 

Using Windshield Antenna Tester, J-23520, check 
the antenna continuity as follows: 

1. Turn radio ON and set on AM band. 

2. Trim antenna. See Service Information, Note 4a. 

3. Tune receiver to a position where no station is 
being received. 

4. Turn volume up until a slight buzzing sound 
comes from the speaker. 

5. Turn Tester, J-23520, ON and, making certain 
that the end of the spring protrudes at least 1" beyond 
the top of the probe, place end of spring against wind¬ 
shield glass at the outboard end of the left anetnna wire 
and move tester inboard, following the antenna wire. A 
loud buzzing should be audible. 

6. Repeat check on right end of antenna wire. If 
the volume is noticeably different between the two 
sides, or if one side produces no sound, replace the wind¬ 
shield and repeat step 2. 

(NOTE: Before replacing the windshield, check the 
antenna pigtail under the windshield reveal molding for a 
grounded or shorted condition to cowl.) 

7. If the volume of the sound is equal at both ends 

of the antenna wire (upper corners of the windshield), 
the antenna may be operating as designed. Proceed to 
step 8. 

8. Disengage the antenna lead-in cable from the 
receiver and place the probe of the Antenna Tester, 
J-23520, on the antenna connection of the receiver. If a 
buzzing sound is heard, the receiver is operating. Proceed 
to step 9. If no sound is heard, remove the receiver for 
repair. 

9. Replace the antenna lead-in cable in the receiver 
and disconnect the antenna pigtail from the other end of 
the lead-in cable, beneath the air intake grille in the 
plenum chamber. Race the probe of the Antenna Tester, 
J-23520, on the antenna connection of the lead-in cable. 
If a buzzing sound is heard, the antenna lead-in cable is 
operating properly. Reconnect pigtail to lead-in cable. If 
no sound is heard, check the lead-in cable mounting 
screws to the plenum chamber for grounding. (Remove 
and reinstall screws to correct condition). If buzzing is 
still not heard, the lead-in cable is defective. Replace 
lead-in cable and repeat steps 2, 5, and 6 of this pro¬ 
cedure. 


SERVICE INFORMATION 


4. Minor Adjustments 

a. Antenna Trimmer Adjustment 

(NOTE: If antenna is not trimmed, the set will have 
weak and fading AM reception. Antenna trimming 


should always be performed after any radio repair or 
windshield replacement is completed.) 

1. Turn radio on. Switch to AM hand. 

2. Tune in a weak station at approximately 1400 
Kilohertz on the AM band and turn volume control to 
maximum. 
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3. Adjust antenna trimmer, located behind right 
control knob and ring, for maximum volume. Access to 
antenna trimmer is gained by pulling off right control 
knob and ring and using a standard 1/8" screwdriver to 
adjust the screw, Fig. 15-6. 

(NOTE: If, during adjustment, the station becomes 
strong, tune to a weaker station and continue the 
adjustment.) 

4. After adjusting trimmer for best AM reception, 
check performance of FM band. 

b. Balance Adjustment 

(AM/FM Stereo Models Only) 

If the sound appears to be louder on one side of the 
car than the other, an adjustment to the audio balance 
may be made. 

(NOTE: On some stereo programming, it is normal 
for one side to be louder than the other for a short time. 
This is done purposely for stereo effect. The only posi¬ 
tive method to tell if the balance control needs adjust¬ 
ment is to tune in a non-stereo program and make a 
critical evaluation, in which the owner may assist.) 

If adjustment is needed, proceed as follows: 

1. Pull off left knob and ring to gain access to 
stereo balance screw. 

2. With radio playing and fader control turned fully 
clockwise, insert screwdriver into balance control screw, 
Fig. 15-7. Rotate balance control adjustment clockwise 
or counterclockwise until the sound in the left and right 
speakers appears to have equal volume on a monaural 
AM station. 

3. Install left ring and control knob. 

5. Radio Receiver Unit 

The procedure for removing and installing the radio 
receiver unit is described in Section 12, Note 57. 

6. Radio Front Speaker 

The procedure for removing and installing the radio 
front speakers is described in Section 12, Note 58. 

7. Radio Rear Seat Speaker-Except 
Convertible 

a. Removal 

(NOTE: Access to rear speaker is gained through 
trunk compartment.) 

1. Disconnect speaker lead (dark blue) from con¬ 
nector at rear of speaker. This is a brown lead on the 
AM/FM Stereo left rear speaker. 

2. Remove four nuts securing speaker to rear filler 
panel and remove speaker, 

b. Installation 

1. Install speaker to rear filler panel and tighten 
four attaching nuts evenly to a maximum of 12 inch- 



Fig. 15-6 Adjusting Antenna Trimmer 


pounds to prevent speaker distortion. 

2. Connect speaker lead (dark blue) to connector at 
rear of speaker. This is a brown lead on the AM/FM 
Stereo left rear speaker. 

8. Radio Rear Seat Speaker— 
Convertible Only 

a. Removal 

1. Remove top well upper trim. 

2. Remove four Phillips head attaching screws and 
remove grille. 

3. Peel back top well canvas. 

4. Remove four speaker enclosure mounting screws 
and screw securing black ground wire. 

5. Disconnect speaker lead (dark blue on right side 
or brown on left side.) 

6. Remove speaker assembly. 

(NOTE: Convertibles without stereo use only a right 
rear speaker.) 

b. Installation 

1. Install four nuts securing speaker to enclosure. 

2. Connect speaker lead (dark blue on right side or 
brown on left side). 

3. Install screw securing black ground wire. 

4. Position top well canvas. 

5. Install grille with four Phillips head attaching 
screws. 

6. Install top well upper trim. 



Fig, 15-7 Stereo Balance Adjustment 
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9. Rear Seat Remote Control Unit 
(697 Styles) 

a. Removal 

1. Remove rear seat cushion by lifting forward edge 
and pulling forward. 

2. Remove rear seat back by removing two screws 
along lower edge of back and lifting assembly off mount¬ 
ing hooks. 

3. Remove five screws securing right quarter 
window garnish molding and remove molding. 

4. Remove six screws retaining right arm rest 
assembly. 

5. Remove right front and rear door sill plates. 

6. Remove right front kickpad. 

7. Peel back rug to gain access to remote cable 
along right sill, and remove securing tape. 

8. Remove upper instrument panel top cover as 
described in Section 12, Note 40a. 

9. Disconnect cable assemblies at rear of radio. 

10. Remove one screw and bend two clips out of 
way and remove cable from shroud vent duct and hinge 
pillar areas. 

11. Thread cable through harness conduit in rear 
partition. 

12. Loosen set screw in knob assembly and remove 
knob assembly, felt washers, and sensitivity ring. 

13. While holding control and cable assembly in one 
hand, remove jamb nut securing assembly to escutcheon. 


14. Route cable out of right rear quarter trim panel 
assembly. 

b. Installation 

1. Thread plug end of cable forward through hole 
in line with harness conduit in rear partition. 

2. Route cable to radio through hinge pillar area 
and along shroud vent duct. 

3. Connect cable assemblies at left rear corner of 
radio. 

4. Route cable along instrument panel and install in 
wiring conduit. Secure with one screw and two clips. 

5. Secure control and cable assembly to escutcheon 
with jamb nut. 

6. Install sensitivity ring, felt washer, and knob 
assembly and tighten set screw in knob assembly. 

7. Install right front kickpad. 

8. Install rug and right front and rear door sill 
plates. 

9. Install instrument panel top cover as described in 
Section 12, Note 40b. 

10. Install right armrest assembly with six attaching 
screws. 

11. Install right quarter window garnish molding and 
secure with five screws. 

12. Install rear seat back on mounting hooks and 
secure with two attaching screws. 

13. Install rear seat cushion. 

14. Turn on radio and test for operation. Peak 
antenna trimmer on weak station at approximately 1400 
Kilohertz on AM band, as described in Note 4a. 


i 
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CRUISE CONTROL 
THEORY OF OPERATION 


Cruise Control is a speed control system that uses 
manifold vacuum to power the throttle servo unit. The 
servo moves the throttle when speed adjustment is 
necessary by receiving a varying amount of controlled 
vacuum from the transducer unit. 

The speedometer cable from the transmission drives 
the transducer, and a cable from the transducer drives 
the speedometer. The operation of the transducer unit is 
controlled by an on-off switch on the dash and an 
engagement switch located at the end of the turn signal 
lever. Two systems for brake release are provided: 

An electric switch mounted on the brake pedal dis¬ 
engages the solenoid in the transducer, venting system 
vacuum to atmosphere through the transducer filter. A 
vacuum dump valve is also mounted on the brake pedal 

bracket and vents system vacuum to atmosphere only if 
the switch on the transducer valve does not function 
properly. 

The operation of each unit of the system and the 
operation of the entire system under various circum¬ 
stances is described below. 

Engagement Switch (Fig. 15-8) 

The engagement switch, located within the turn 
signal lever, has three positions. In the fully released 
position, the switch passes current through resistance 
wire to effect a “hold in” magnetic field in the trans¬ 
ducer solenoid. This current is sufficient only to hold 

the solenoid in place once it has been actuated by the 
“pull in” circuit. Depressing the button partially allows 

current to How to the transducer solenoid at full voltage 
by-passing the resistance, which causes the solenoid to 
pull in. Depressing the button fully opens the circuit to 


both the resistance and standard solenoid feed wires and 

the solenoid becomes de-activated. 

During vehicle operation the three switch positions 
have the following functions: 

a. Switch in Free Position 
(On-Off Switch "ON") 

1. System not engaged: No function of the system 
will occur although a small current is flowing through 
the solenoid via the resistance wire. 

2. System engaged: The small current flowing 
through the resistance wire is holding the solenoid in the 
engaged position. 

b. Switch Partially Depressed 
(On-Off Switch "ON") 

Full voltage is applied to the solenoid by passing the 
resistor (vehicle speed over 30 mph) which sets the 
transducer to maintain the vehicle speed at the time of 
transducer engagement. 

c. Fully Depressed (On-Off Switch "ON") 

No current flows to the solenoid and the transducer 
is inactive. Tins position is used by the driver when he 
desires to raise or lower his controlled speed. He may 
accelerate to his new speed, press the button fully (trans¬ 
ducer releases previously set speed) and release the but¬ 
ton. Upon releasing the button, current passes through 
the partially depressed position and the solenoid is 
“pulled in”, then into released position which provides 
“hold in” current. The driver may also press the button 
fully with no pressure on the accelerator pedal. In this 
case the transducer releases control of the throttle which 
returns to idle and the car slows. When the button is 
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Fig. 15-8 Engagement Switch 
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released the solenoid is pulled in and held in respectively 
and the transducer resumes speed control at the speed of 
the vehicle during the moment of button release (at 
vehicle speeds over 30 mph). 


On-Off Switch 

This switch is located to the left side of the steering 
column on the instrument cluster. The toggle switch 
completely controls the electrical power to the Cruise 
Control system. When the switch is in the “OFF” posi¬ 
tion, the system cannot be engaged. When the switch is 
in the “ON” position, the “ON” light is lit and the sys¬ 
tem may then be engaged with the switch located within 
the turn signal lever, at any speed above approximately 
30 mph. 
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Fig. 15-10 Servo Unit 


Brake Release Switches 

One brake release switch and one vacuum release 
valve are employed in the Cruise Control system. When 
the brake pedal is depressed, an electric release switch 
cuts off the voltage supplied to the engagement switch, 
cutting off power to the transducer unit. The transducer 
is then disengaged and requires engagement switch 
operation to return it to operation. A vacuum release 
valve operates after the electric release switch whenever 
the brake pedal is depressed. In case the electrical switch 
fails to operate, this switch opens a port to atmospheric 
pressure that dumps the vacuum in the servo unit 
thereby returning the throttle to the idle position, as 
long as the brake is depressed. 

Servo Unit 

The servo unit is a vacuum actuated, variable posi¬ 
tion diaphragm assembly that operates the carburetor 
throttle when the system is in operation. It is powered 
by controlled vacuum from the transducer and operates 
the throttle linkage via a bead chain. The servo has a 
port on the sealed side of the diaphragm housing. When 
controlled vacuum is applied to this port, atmospheric 
pressure moves the diaphragm which pulls on the bead 
chain opening the carburetor throttle. 

Transducer 

The transducer is located on the cowl near the 
centerline of the car. The device has two primary 
functions. First, it is a vacuum switch which, when 
engaged by the driver, supplies vacuum to a “Tee” 
fitting. Second, it allows the clutch spring of a metering 
valve wire and spring assembly to grasp the rubber clutch 
fixed to the speed cup spindle assembly and meters a 
small variable quantity of air to the system where it 
blends with vacuum, thus providing the servo unit with 
controlled vacuum that will maintain the selected speed. 
If the transducer begins to supply less bleed air (vehicle 

speed decreasing) the vacuum in the chamber increases 
and the diaphragm moves to open the throttle. If the 
transducer begins to supply more bleed air (vehicle speed 
increasing), the vacuum in the chamber drops and the 
diaphragm moves to close the throttle. In operation, at 
cruise speed, a proper balance of air and vacuum is 
blended into the system and is imposed upon the servo 
unit to maintain an “on speed” cruise condition. See 
Figs. 15-9 and 15-10. 

An additional function of the transducer is to drive 
the speedometer. Since car speed is sensed by a 
speedometer-like mechanism within the unit, the 
speedometer cable from the transmission drives the 
transducer which drives a second cable (at a one-to-one 
ratio) to the speedometer. 

The transducer is electrically engaged and disengaged 
through operation of the engagement switch, on-off 
switch, and the electric brake release switch. Two sub- 
assemblies make up the unit: one being the magnetic 
speed sensing assembly and the other the solenoid 
actuated vacuum switch, air bleed and filter, and low 
limit speed switch assembly. See Fig. 15-11. 
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a. Magnetic Speed Sensing Assembly 

The speed sensing assembly operates in the same 
manner as a speedometer unit except that instead of 
rotating a needle through an angle proportional to 
vehicle speed, it rotates a rubber drum which is clutched 
to the air bleed valve when the system is in operation. 
The assembly is driven by the speedometer cable from 
the transmission which turns a disk shaped ferrite 
magnet. 

Facing the magnetic disk is the driven disk mounted 
on a shaft with the rubber drum mounted on 
the same shaft. A spiral hairspring connects the shaft to 
the housing and allows it to rotate through an angle 
which is proportional to car speed. If the car doubled its 
speed, the shaft would rotate to twice its previous angle 
as may be seen by noting the operation of a speed¬ 
ometer. The driven disk is sandwiched between the 
magnetic disk and a field plate. The field plate forms a 
returning path for the magnetic field from the magnetic 
disk. 

The input shaft drives both the magnetic disk and 
the speedometer drive cable. 

b. Vacuum Switch, Air Bleed and 
Filter, and Low Limit Speed Switch 

The end of the shaft from the speed sensing assem¬ 
bly has a rubber drum which extends into the air bleed 
metering assembly. This rubber drum has a tang extend¬ 
ing from its surface which allows a set of points to close 
at a specific car speed. When the car reaches about 30 
mph, the rubber drum has rotated far enough (moved by 
the driven disk in the magnetic field) so that its 
tang has allowed a spring loaded electrical point to 


contact another point. These points are in series with the 
solenoid coil so that below 30 mph, no transducer 
operation is possible. 

Surrounding the rubber drum is a “IT shaped spring 
clip which is held spread away from the drum by the 
nose or cam of the solenoid when the solenoid is in the 
relaxed position. The rubber drum and this clip comprise 
the speed clutch of the transducer. When the solenoid is 
energized, the solenoid nose moves toward the drum and 
releases the ends of the clip. The clip springs inward and 
attaches itself by friction to the drum. Now, any change 
in car speed will rotate the drum and move the “LP clip 
just as a speedometer moves its needle. The top of the 
“U” clip is attached to the air bleed valve. The clip 
moves a sleeve which slides on the orifice tube thereby 
covering and uncovering air ports in the wall of the tube 
(the tube inner end is plugged) whenever car speed 
changes from the speed at which the solenoid was 
energized. The direction of drum rotation is such that 
resulting bleed valve operation will cause the servo to 
decrease engine power if the car exceeds the preset speed 
and increase engine power if car speed decreases. The air 
which passes out the orifice tube enters the transducer 
through the openings in the solenoid housing, passes 
through the oil wetted polyurethane filter, and then 
enters the orifice tube ports. 

When the solenoid is de-energized, the nose retracts 
and cams the ends of the clip outward so that it 
releases the rubber drum. 

The solenoid also operates a vacuum valve simulta¬ 
neously with the clutching and declutching of the 4 TF’ 
clip. The solenoid operated vacuum valve slides over two 
ports in the transducer wall. One port is connected to 
manifold vacuum and the other is connected to the 
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system. When the solenoid is de-energized, the valve 
closes the manifold vacuum port and opens the system 
to the inside of the transducer case. When the solenoid is 
energized, the valve connects manifold vacuum to the 
system, at which point air is blended to the proper 
proportion and impressed upon the servo unit according 
to the dictates of the metering valve. 

During system operation the following events occur: 

1. Car speed below 30 mph-no function of the 
pull-in circuit because the rubber drum has not rotated 
far enough to close the solenoid points. No pull-in cur¬ 
rent can flow through the solenoid coil. The solenoid 
coil is receiving a small current via the 40 ohm resistance 
wire unless the brake pedal is depressed, engagement 
switch is fully depressed, ignition switch is Off, or 
On-Off switch is Off. 

2. Car speed above 30 mph-the tang on the rubber 
drum has closed the solenoid points. The pull-in circuit 
is now ready for engagement. 

3. Driver partially depresses engagement switch-full 
current flows through the solenoid to pull it into opera¬ 
tion. The solenoid cam tension on the “U” clip is now 
released and the clip grips the rubber drum. Also the 
solenoid plunger completes the ground for the Cruise 
Control Cruise light. Simultaneously, the vacuum switch 
applies manifold vacuum to the system. Here the 
vacuum is blended with air being introduced from the 
transducer. The balance of air and vacuum is impressed 
upon the servo to provide for initial throttle positioning. 

4. Driver releases the engagement switch-current 
flows to the solenoid through he 40 ohm wire and since 
the solenoid is ‘‘pulled in”, the reduced current flow is 
sufficient to hold it in position and the cruise light 
remains On. 

5. The car begins to ascend a hill-car speed drops 
slightly (very slightly) and the magnetic force on the 
driven disk of the speed sensor is decreased. The disk 
rotates slightly (as would a speedometer shaft because of 
hairspring tension) turning the rubber drum. Since the 
“U” clip is gripping the drum, it moves the air bleed 
valve in that direction which covers more of the air bleed 
ports. With less air bleeding into the system, a higher 
vacuum level is achieved at the servo diaphragm, opening 
the throttle angle to correct for the underspeed 
condition. 

6. The car begins to descend a hill-car speed 
increases slightly and the air bleed valve moves in that 
direction which uncovers the air bleed ports. With more 
air bleeding into the system, a lower vacuum level is 
achieved at the servo diaphragm decreasing the throttle 
angle to correct for the overspeed condition. 

7. Driver accelerates by pressing accelerator pedal- 
car speed increases and the system responds by moving 
the diaphragm to decrease throttle opening. Since a bead 
chain is used, the chain merely relaxes and has no effect 
on throttle operation. After the driver releases pressure 


from the pedal, the throttle will close until car speed 
decreases to the preset speed. At that point the trans¬ 
ducer bleeds less air to the “Tee” fitting which opens the 
throttle enough to maintain the preset speed. The 
system returns to a stable condition. 

8. Driver desires higher controlled speed, presses 
accelerator until new speed is reached, and depresses 
engagement switch fully and releases button-speed 
sensing assembly tries to turn in a direction that would 
decrease the throttle opening until the driver fully 
depresses the engagement switch. Then the current is cut 
off to the solenoid which retracts; the solenoid cam 
expands the “U” clip releasing its grip on the rubber 
drum and removes the ground from the cruise light. The 
drum and disk assembly then rotates to a new position 
because of the higher car speed. When the solenoid 
retracts, it also shuts off vacuum to the system and 
opens the vacuum port to atmospheric pressure within 
the transducer thereby bleeding down the servo toward 
the relaxed position. As the driver releases the engage¬ 
ment switch, “pull-in” and “hold-in” of the solenoid 
occur. The system is now engaged to maintain the car 
speed at the time of engagement switch release and the 
cruise light is on, 

9. Driver desires lower cruising speed, presses 
engagement switch fully, waits until car speed decreases 
to desired speed then releases switch-when the engage¬ 
ment switch is fully depressed the solenoid is de¬ 
energized causing the vacuum switch to bleed down the 
servo to idle throttle position and the “U” clip of the air 
bleed valve is released from the rubber drum. The drum 
and disc assembly is free to rotate to a position which 
corresponds to vehicle speed as the car slows. When the 
driver releases the engagement switch, the unit “pulls-in” 
and “holds-in” in the normal manner. The air bleed valve 
is clutched to the rubber drum at the car speed corre¬ 
sponding to switch release. Vacuum is again applied to 
the system and throttle control is assumed by the trans¬ 
ducer to maintain the car speed at the time of switch 
release. 

10. With system in operation, driver applies brakes- 
the electric release switch disengages the system first, 
then the vacuum valve operates. The Electric Release 
Switch cuts off power to the entire system, the solenoid 
is de-energized, the cruise light is de-energized, and the 
vacuum inside the transducer is vented to atmosphere. 
The vacuum valve can also vent the system if the brake 
pedal is depressed far enough. If the driver removes his 
foot from the brake pedal the electric switch again feeds 
voltage to the engagement switch and the vacuum switch 
seals the air bleed line. The unit will not re-engage since 
it receives only a small current through the 40 ohm re¬ 
sistance wire. If vehicle speed is below 30 mph the 
system may not be re-engaged since the tang on the 
rubber drum has opened the low limit switch points in 
the transducer. 


10. Electrical System Check-Out 
(Fig. 15-12) 

1. Check fuse and connector. 


DIAGNOSIS 

2. Check electric brake switch as follows: Unplug 
connector at switch. Connect ohmmeter at two termi¬ 
nals on brake switch. The ohmmeter must indicate 
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infinity when the pedal is depressed from 1/8“ to 1/2“ 
travel and continuity when pedal is released. Replace 
electric brake switch if needed. 

3. Check engagement switch and connecting wiring 
as follows: Unplug engagement switch connector 
(brown, blue, black) at electrical wiring harness 
connector and perform the following tests. (See Fig. 
5-12.) 

a. Test #1 - Connect ohmmeter between terminal 
#1 (brown wire) and terminal #2 (blue wire). Continuity 
should be maintained until switch is depressed all the 
way in. 

b. Test #2 — Connect ohmmeter between termi¬ 
nal #1 (brown wire) and terminal #3 (black). No con¬ 
tinuity should be shown; however, when the button is 
depressed halfway, continuity should be indicated. When 
the button is depressed all the way down, no continuity 
should be shown. 

c. Test #3 — Connect ohmmeter between terminal 
#2 (blue wire) and terminal #3 (black). Button released, 


no continuity; however, when the button is depressed 
partially and fully, continuity should be shown. 

4. Disconnect engagement switch wire harness con¬ 
nector from the main harness connector (brown, brown/ 
white, and black wires). Connect ohmmeter between 
brown/white stripe wire in main wire harness and 
ground. Make sure the transducer is well grounded to the 
chassis. The ohmmeter should read between 42 and 49 
ohms. If a resistance either above or below the value 
indicated is shown, then disconnect the connector from 
the transducer and measure the resistance of the brown/ 
white stripe wire. It should measure 40 ohms ± 2 ohms. 
If a resistance either above or below the value indicated 
is shown, the main wiring harness should be replaced. 

(NOTE: When disconnecting or reconnecting the 
main wiring harness connector from the transducer, care 
should be exercised not to damage the blade connectors 
or the wiring harness. The disconnect may be facilitated 
by prying carefully on the plastic connector with a small 
bladed screwdriver.) 
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CONDITION 

CAUSE 

CORRECTION 

Will not engage - 
System Inoperative. 

» 

On-Off switch "off”. 

Turn to “on” position. 

Brake switch circuit open. 

Check connections - adjust or replace switch. 
Refer to Electrical Check-Out. 

Fuse blown* 

Replace fuse - if it blows again, check for; 

1. Incorrect wiring - Refer to Electrical 
Check-Out. 

2. Short to ground - Refer to Electrical 
Check-Out. 

Defective engagement switch. 

Replace as needed - Refer to Electrical 
Check-Out. 

Vacuum leak in servo and/or 
brake valve and connecting 
lines. Vacuum hose not con¬ 
nected to vacuum valve. 

Vacuum test and repair or replace as needed. 
Refer to Servo and Vacuum System Check- 
Out. 

Vacuum release valve misadjusted 
(always open). 

Readjust valve. 

Crossed hoses at transducer. 

Reroute hoses. 

Pinched or plugged hose that is 
connected to the servo. 

Free or replace hose. 

Open in wiring harness. 

Repair or replace as needed. 

Defective transducer. 

Replace transducer. 

Does not cruise at 
engagement speed. 

Orifice tube misadjusted. 

Adjust as required. 
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CRUISE CONTROL DIAGNOSIS CHART (Cont’d) 


CONDITION 

CAUSE 

REMEDY 

System hunts, 
pulses, or surges. 

Kinked or deteriorated hoses (air 
leak). 

Repair or replace. 

Defective and/or improperly po¬ 
sitioned drive cables and/or 
casing assemblies. 

Repair or replace as needed. 

Defective transducer. 

Replace transducer. 

System does not 
disengage - with 
brake pedal. 

Brake switch misadjusted or 
defective. 

Adjust or replace as required. Refer to Servo 
and Vacuum System Check Out and Electrical 
Check Out. 

System steadily 
accelerates or ap¬ 
plies full throttle 
when engaged. 

Manifold vacuum connected di¬ 
rectly to servo. 

Defective transducer. 

Reroute hose. 

Replace transducer. 

Cannot adjust 
speed downward 
with engagement 
button. 

Defective engagement switch or 
wiring. 

Replace as needed. Refer to Electrical Check- 
Out. 

Does not engage or 
engages lower than 
limits referred 
to in “Driver 
Operation'’. 

Defective transducer. 

Replace transducer. 

System operates 
correctly, but con¬ 
stant vacuum bleed 
when system is 
disengaged. 

Crossed vacuum hoses at 
transducer. 

Reroute hoses. 

System can be en¬ 
gaged at idle by 
depressing switch, 
but will drop out 
when switch is re¬ 
leased. Solenoid 
can be heard when 
switch is de¬ 
pressed when the 
vehicle is standing 
still. 

Wires reversed at transducer. 

Reverse wires - See Fig, 15-12 

On light will not 
turn on even though 
system cruises 
satisfactorily. 

Defective bulb. 

Replace. 

Cruise light will 
not turn on 

even though sys¬ 
tem cruises satis¬ 
factorily. 

Defective bulb or defective ground 
circuit in transducer. 

Replace bulb check cruise light wiring and/or 
connections or replace transducer. 
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When measuring the solenoid coil circuit resistance 
between the hold terminal and ground, the ideal ohmic 
resistance should be between 5 and 6 ohms. A reading of 
less than 4 ohms indicates shorting in the coil circuit. A 
reading of more than 7 ohms indicates excessive resis¬ 
tance in the coil circuit. Either extremity indicates re¬ 
placement of the transducer assembly. The black main 
wiring harness from the switch to the transducer should 
also be checked for continuity. 


BUTTON POSITION 

TERMINALS 

1 to 2 

1 to 3 

2 to 3 

Cruise (released) 

closed 

open 

open 

Engage (Partially depressed) 

closed 

closed 

closed 

Trim (fully depressed) 

open 

open 

closed 


5. To check the cruise light circuit, first check bulb. 
If found satisfactory, refer to electrical schematic and 

(a) Turn ignition switch and cruise control switch 
on. 

(b) Connect a jumper lead between light terminal 
connector on transducer and ground. 


(c) If cruise light comes on, transducer replacement 
is indicated. If cruise light does not come on, check 
cruise light wiring and/or connections. 

11. Servo and Vacuum Check-Out 

(Fig. 15-13) 

To determine the condition of the diaphragm, re¬ 
move hose from servo unit and apply 14 inches of 
vacuum to the tube opening and hold in for one minute. 
The vacuum should not leak down more than 5 inches 
of vacuum in one minute. If leakage is detected, re¬ 
place servo. To utilize engine as a vacuum source, pro¬ 
ceed as follows: 

1. Disconnect servo bead chain and hose from servo 
then connect engine vacuum directly to the servo fitting. 

2. Note position of servo diaphragm. 

3. Start engine - the diaphragm should pull in. 

4. Clamp off engine vacuum supply line and check 
for leakage. 

The cruise release brake switch (vacuum) and con¬ 
necting hoses can likewise be checked using a vacuum 
pump. 



Fig. 15-13 Vacuum and Electrical Diagram 
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SERVICE INFORMATION 






The components of the Cruise Control system are 
designed to be replaced should they become inoperative. 

The transducer is calibrated in such a manner during 
manufacturing that overhaul operations are impractical. 
However, one adjustment may be made to the trans¬ 
ducer to correct speed drop or increase at the time of 
engagement. 

12. Brake Release Switch and Valve 

a. Electric 

Service An inoperative switch must be replaced. 
Install new switch and adjust by loosening switch 
mounting screw, repositioning switch, and tightening 
screw. 

Adjustment With ignition and Cruise Control on, 
use a test light at the switch terminal. The brake switch 
must break the electrical contact when the pedal is de¬ 
pressed approximately 1/8-1/2 inch, but in any case it 
must be adjusted to disengage the system before the 
dump valve, otherwise a hiss will be heard inside the car 
when the brakes are applied. 

b. Vacuum 

Service — An inoperative (sticking, plugged, or leak¬ 
ing) valve must be replaced. Be certain that the hose to 
the switch is connected firmly and is not cracked or 
deteriorated. 

Adjustment — The vacuum valve should be pushed 
all the way into the retaining clip. Pulling the brake 
pedal up to the stop will automatically adjust valve. 

13. Engagement Switch 

The engagement switch cannot be serviced. The com¬ 
plete turn signal lever must be replaced as an assembly. 

a. Removal 

1. Disconnect battery ground cable. 

2. Remove steering column lower cover and slide 
column harness protector down out of way. 

3. Disconnect cruise control switch harness connec¬ 
tor and attach a long piece of piano wire to switch con¬ 
nector. 

4. On T & T steering columns, perform the follow¬ 
ing: 

a. Before unscrewing the turn signal lever, make a 
small hook in a thin piece of stiff wire. 

b. Insert wire in turn signal lever opening. 

c. Using wire, gently pull Cruise Control harness 
out through opening. 

d. Gently pull remainder of harness up through and 
out of column. 

e. Disconnect guide wire from connector and se¬ 
cure wire to column. 

(NOTE: Wire must be used so that Cruise Control 
harness can be guided through the proper passages on 
installation.) 

f. Unscrew turn signal lever, being sure to pass 
Cruise Control harness over the lever each time the turn 
signal lever makes one complete turn. 


g. Remove turn signal lever from car. 

5. On standard steering columns, proceed as 

follows: 

a. Remove steering wheel as described in Section 9, 
Note 18a. 

CAUTION: When laying wheel facing down, 
place a cloth on work bench to prevent wheel 
from being scratched or marked. 

b. Remove three screws securing lock plate cover 
assembly to lock plate and remove cover assembly, Fig. 
9-46. 

c. Working through lock plate, remove screw se¬ 
curing turn signal lever and remove lever and harness. 
Pull harness up gently so guide wire can be used to in¬ 
stall new unit. 

b. Installation 

1. Attach upper end of piano wire to switch harness 
connector and pull piano wire at lower end of column, 
feeding harness into proper location in column. 

2. On T & T steering columns, perform the follow¬ 
ing: 

a. Gently pull harness down through steering 
column cover part way. 

b. Allow Cruise Control lever to hang free, with 
approximately 16" of wire out of column. Then, rotate 
turn signal lever in a clockwise direction six times, per¬ 
mitting Cruise Control harness to make six loops. 

c. Insert turn signal lever into opening in column. 

d. Screw turn signal lever into position, passing the 
Cruise Control harness over the turn signal lever each 
time you complete one full turn of the lever. 

CA UTION: The harness must be passed over the 
lever each time the lever makes one complete turn 
to prevent damaging the harness where it enters 
into the turn signal lever. The wire loops will un¬ 
wind as the lever is screwed in and wires will be 
straight in the column. 

e. After lever is installed, gently pull remainder of 
harness through column and into position. 

3. On standard steering columns, proceed as 
follows: 

a. Position turn signal lever on turn signal switch. 
Working through lock plate, secure lever to switch with 
one screw. Tighten screw to 30 inch-pounds. 

b. Position cover assembly on upper end of column 
and install three screws securing cover to lock plate. 

c. Install steering wheel as described in Section 9, 
Note 18b. 

d. Remove guide wire from switch harness. 

4. Disconnect piano wire from switch harness and 
reconnect harness. 

5. Slide column harness protector up into position 
and install column lower cover. 

6. Connect battery ground cable. 

14. Servo 

a. Service 

If the servo unit is found to be defective, replace- 
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merit is required. Note the condition of the hoses and 
replace any which are cracked or deteriorated. 

b. Adjustment 

No adjustment should be necessary to the bead chain 
if the proper chain has been installed. 

15. Transducer 

a. Maintenance 

A defective transducer (one which is not simply out 
of adjustment) must be replaced. During replacement, 
check the hoses which connect to the transducer and 
replace any which are cracked or deteriorated. 

b. Adjustment 

One transducer adjustment is possible: Engagement - 


Cruising Speed Zeroing (to remove any difference 
between engagement and cruising speed). No transducer 
adjustment should be made, however, until the following 
items have been checked or serviced: 

1. All hoses in good condition, properly attached, 
not leaking, not pinched or kinked. 

2. Electric and vacuum release switches properly 
adjusted. 

c. Engagement—Cruising Speed Zeroing 

If the cruising speed is lower than the engagement 
speed, loosen the orifice tube locknut (see Fig. 15-9) and 
turn the tube outward; if higher, turn the tube inward. 
Each 1 /4 turn will alter the engagement-cruising speed 
difference one mph. Tighten the locknut after adjust¬ 
ment and check the system operation at 60 mph. 
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GUIDE-MATIC 
THEORY OF OPERATION 


The Guide-Matic system allows the driver to obtain 
automatic switching of vehicle headlight beams in re¬ 
sponse to light from approaching vehicle headlights. Pro¬ 
vision is included for the driver to obtain manual control 
or constant low beam if desired. Guide-Matic is available 
as optional equipment on all 1972 Cadillac cars. 

The system consists of a photo-amplifier, power re¬ 
lay, foot switch, sensitivity control (driver control), and 
interconnecting wire harness, Fig. 15-14. 

The photo-amplifier combines a light sensing photo¬ 
cell and transistorized D.C. amplifier into one unit with 
sufficient pow ? er to operate a power relay for switching 
the headlight beams. Mounting location is below the ra¬ 


diator cradle tie bar just to left of car center, positioned 
so the amber colored lens has an unobstructed view ol 
approaching vehicle headlights through the grille. Road 
signs, reflections from the vehicle’s own headlights, and 
other miscellaneous lights require the vertical and hori¬ 
zontal “viewing range” of the photocell to be rather 
narrow. Since the “viewing range” is narrow, aim of the 
photo-amplifier is very important. An adjustment screw 
for setting correct vertical aim is an integral part of the 
unit. Instructions for aiming must be followed carefully 
for correct operation. 

The photo-amplifier is adjusted and sealed at the fac¬ 
tory. If a failure occurs, the assembly must be replaced. 



PHOTO-AMPLIFIER UNIT 


SLOT IN LEFT 
SIDE OF GRILLE 


LIGHT 

BLUE 



DARK 

GREEN 


LOW 


CAR 

WIRING 


DARK 

GREEN 


RETAINING SPRING 
PASSES UNDER 
THIS 

PROJECTION 
ON BOTH / 9 
SIDES ' 


MODELS 
SERIAL NO. 

. 671-000001 

LIGHT BLUE 



FOOT SWITCH 


LIGHT SWITCH 
CONTROL 


AIMING 

LEVEL 


AIM PIVOT 
NOTCH. 
SEAT INTO 
BRACKET 


AIM 
ADJUSTING 
SCREW 


Al—Z-J CL’ 



POWER RELAY 



SPEAKER GRILL 


<4 


\ 

I x 


\ 

l\ 

! \ 




Fig. 15-14 Guide-Matic Components 
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SENSITIVITY CONTROL RING 



HEADLIGHT SWITCH KNOB 


I_I 

Fig. 15-15 Sensitivity Control Ring 

A model-serial number label is attached on the rear of 
the assembly for field identification. 

The power relay is a sealed, single pole, double 
throw, 12 volt D.C. relay which provides the heavy-duty 
contacts for switching the headlight beams. The high 
beams are connected to the “normally closed” contacts. 
The relay is mounted under the carpet on the toe pan 
just above the foot switch. 

The foot switch is the same as the regular foot dim¬ 
mer switch except for an added “momentary contact” 
grounding circuit. Operating the switch in the normal 
manner provides either “automatic” control of headlight 
beams or “low beam” only. In “automatic” position, a 
slight pressure on top of the switch closes the grounding 
circuit to provide an “overriding” high beam (regardless 
of light on the photo-amplifier) for signalling purposes 
or to determine “automatic” position. 

The sensitivity control (driver control) is located di¬ 
rectly behind and is concentric with the headlight switch 
knob. Rotating the ring pointer provides a range of sensi¬ 
tivity and is the only means of adjusting sensitivity in 
the field. Fig. 15-15. 

Operation—Automatic 

Turn headlights on, rotate driver control ring pointer 


to approximately center of rotation, and place foot 
switch in “automatic” position. If there is no light 
ahead, the headlights will be on high beam. No warm-up 
time is required. 

When light from an approaching vehicle's headlights 
reaches a predetermined level at the photocell’s sensing 
surface, the amplifier will trigger (pull-on) the power 
relay causing it to switch (dim) the headlights from high 
to low beam. At the same time the photocell sensitivity 
is increased to “hold” sensitivity to keep headlights on 
low beam when approaching driver reduces light by 
switching.to low beam. 

If the driver desires his lights to switch when the 
approaching vehicle is farther away or nearer, he may 
adjust the driver control. Also if the approaching driver 
fails to dim, he may signal him by momentarily putting a 
slight pressure on top of the foot switch to “override” 
his headlights to high beam. When he removes the pres¬ 
sure, his headlights will revert to low beam if there is still 
sufficient light ahead. 

When the approaching car passes and light is re¬ 
moved from the photocell, the amplifier removes the 
signal voltage from the power relay coil, causing it to 
“drop out” and switch back to high beam. 

If the road surface is highly reflective (snow, gravel, 
etc.), the unit may be held on low beam by reflections 
of its own headlights. If this occurs, slowly rotate driver 
control counterclockwise until lights return to high 
beam. This is maximum usable sensitivity for the partic¬ 
ular road surface. 


Operation—Manual 

Rotate driver control pointer to extreme counter¬ 
clockwise position (off) as indicated on left side of lens. 
The foot switch will now operate conventionally, switch¬ 
ing headlights from high to low beam. High beam posi¬ 
tion will represent “automatic” position of the foot 
switch. 


Operation—Low Beam 

Place foot switch in “low beam” position. Headlights 
will remain on low beam until foot switch is changed to 
“automatic” position. Over-riding action is not available 
since power relay is disconnected from the photo- 
amplifier. 


DIAGNOSIS 


16. Dim and Hold Sensitivity Test- 
on Car 

The individual sensitivity controls for Dim and Hold 
are located in the photo-amplifier and are adjusted and 
sealed at the factory so they are not accessible in the 
field. The sensitivity check is only to determine if the 


driver control can be adjusted to provide the driver at 
least a minimum acceptable dimming sensitivity (switch 
to low beam) and at the same time provide an acceptable 
hold sensitivity (point of return to high beam). 

1. Preparation for Test 

a. Use Guide-Matic Analyzer, J-21519, with Guide- 
Matic Analyzer Adapter, J-22622. 
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Fig. 15-16 Dim and Hold Sensitivity Test 


(NOTE: The test bult assembly plugs into the rear 
of the adapter head. If bulb burns out, replace with a 
#53 bulb. Make sure filament of bulb is standing fairly 
straight up so that a minimum of the side of the filament 
is exposed to the end of the bulb. The end of the bulb 
should be approximately flush with the end of its rubber 
sleeve.) 

b. Install analyzer test bulb assembly into smaller 
diameter hole in rear of adapter head. Push bulb and 
rubber sleeve forward until they stop against inner bulk¬ 
head wall of adapter head, Fig. 15-16. 

c. Install and connect analyzer as shown in Fig. 
15-17. Be sure adapter is seated snugly around lens and 
bail is snapped tightly into position. Remove two screws 
securing photo-amplifier shield, mount the adapter, and 
reinstall shield. Do not disconnect electrical connectors. 

(NOTE: It may be necessary to remove unit to in¬ 
stall tester. If so, connect ground wire to unit before 
operating.) 


d. Cover photo-amplifier with black cloth to elim¬ 
inate outside light . 

e. Rotate analyzer function selector switch to #1 
position. 

f. Rotate driver control ring pointer counterclock¬ 
wise to “off’ position. 

g. Turn on headlights and operate engine at fast 
idle. 

h. Place foot switch in automatic position. 

2. Test Procedure 

a. Adjust analyzer voltage control knob until meter 
reads 7.0 volts. 

b. Slowly rotate driver control ring clockwise just 
to point where headlights switch to low beam. 

c. Check accuracy of driver control adjustment by 
rotating analyzer voltage control knob counterclockwise 
until headlights switch to high beam. Then slowly ro¬ 
tate analyzer voltage to control knob clockwise until 
headlights switch to low beam. Voltmeter should read 
between 6.5 and 7.0 volts. 

d. If reading does not agree, repeat Steps a, b, and 
c. 

e. Rotate analyzer voltage control knob counter¬ 
clockwise to a reading that is 1.0 volt less than reading 
obtained for switching to low beam in Step c. Wait four 
seconds. Headlights should not switch to high beam. Ro¬ 
tate analyzer voltage control knob counterclockwise to a 
reading that is 3 volts less than reading obtained for 
switching to low beam in Step c. Headlights should 
switch to high beam within four seconds. 

f. If this minimum dim and hold sensitivity can be 
obtained at any position of the driver control ring, the 
unit is acceptable for sensitivity and you may proceed to 
Step g. If dim (switching to low beam) sensitivity cannot 
be adjusted (step b), replace defective photo-amplifier. If 
dim and hold sensitivity readings are close together on 
the analyzer voltmeter (less than 1 volt), see Fig. 15-17 
and check for open #18 yellow wire between power 
relay and 4-way connector near photo-amplifier. If no 
open is detected, replace photo-amplifier. 

g. Turn off engine, disconnect analyzer, reconnect 
any wires previously disconnected, and remove black 
cloth from photo-amplifier. If it was necessary to re¬ 
move photo-amplifier from bracket, reinstall and per¬ 
form vertical aiming adjustment as described in Note 17. 


i 
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Fig. 15-17 Guide-Matic Circuit Diagram 
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SERVICE INFORMATION 



Fig. 15-18 Vertical Aiming Adjustment 


17. Vertical Aiming Adjustment 

Accurate vertical aim is essential to proper perfor¬ 
mance of the Guide-Matic system. If the photo-amplifier 
is aimed too low, refected road light from the vehicle’s 
own headlights can cause the Guide-Matic to be slow in 
returning headlights to upper beam or hold them on low 
beam. The unit must be aimed as low as possible, how¬ 
ever, to provide maximum tolerance for car loading, Fig. 
15-18. 

(NOTE: The aiming procedure outlined here should 
be rechecked on new cars that have been driven at least 
2,000 miles.) 

1. Photo-amplifier vertical aiming should be per¬ 
formed with vehicle unloaded, trunk empty except for 
spare tire, gas tank at least half full, and tires at correct 
pressure. 

(NOTE: It is not necessary to comply with car load 
or trunk load specifications if vehicle is equipped with 
Automatic Level Control.) 


18. Sensitivity Control Switch 

The procedure for removing and installing the Guide- 
Matic sensitivity control switch is described in Section 
12, Note 54. 

19. Photo-Amplifier Unit 

a. Removal 

1. Disconnect negative battery cable at battery. 

2. Disconnect four-way electrical connector near 
photo-amplifier. 

CAUTION: Do not pull on cable sheathing , 
otherwise leads could be damaged. 

3. Remove screw securing photo-amplifier unit to 
mounting bracket and release retaining spring. 

4. Carefully remove photo-amplifier unit from 
mounting bracket. 

b. Installation 

1. Connect retaining spring to photo-amplifier unit. 

2. Install photo-amplifier unit on mounting bracket 
and secure with screw. 

3. Connect four-way electrical connector near 
photo amplifier. 

(NOTE: Make sure connector is firmly installed.) 

4. Connect negative battery cable at battery. 

5. Adjust vertical aim as described in Note 17. 

(NOTE: Vertical aiming adjustment is essential for 
proper operation.) 

20. Power Relay Unit 

a. Removal 

1. Disconnect negative battery cable at battery. 

2. Disconnect two three-way electrical connectors 
from power relay unit. 

3. Remove two screws that hold power relay unit 
to toe pan and remove unit. 

b. Installation 

1. Position power relay unit against toe pan and 
secure with two screws. 

2. Connect two three-way connectors to power re¬ 
lay unit. 

3. Connect negative battery cable to battery. 

21. Foot Switch 


2. Locate vehicle on level floor (level within 1/4 
inch fore and aft). 

3. Rock car sideways or up and down to equalize 
springs. 

4. Raise car hood for access to photo-amplifier. 

5. Adjust vertical aiming screw at front of photo¬ 
amplifier until bubble is centered in the level assembly. 


a. Removal 

1. Disconnect negative battery cable at battery. 

2. Remove left side kick pad. 

3. Remove rubber boot from foot switch. 

4. Partially raise floor carpet to gain access to foot 
switch. 

5. Disconnect one-way and three-way electrical 
connectors at foot switch. 
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6. Remove two screws that hold foot switch to 
floor pan and remove foot switch. 

b. Installation 

1. Install foot switch on floor pan and secure with 
two attaching screws. 


2. Connect one-way and three-way connectors to 
foot switch. 

3. Reposition floor carpet and install left side kick 
pad. 

4. Install rubber boot on foot switch, 

5. Connect negative battery cable to battery. 




Fig. 15-19 Special Tools—Guide-Matic 
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Guide-Matic Analyzer Adapter 
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THEORY OF OPERATION 


The Twilight Sentinel is an optional convenience 
that provides light-sensitive automatic on-off control of 
the headlights during vehicle operation. In addition, for 
night visibility when leaving the vehicle, it will keep the 
lights turned on for a pre-selected period of time after 
the ignition is turned off. Lights will turn off auto¬ 
matically when this pre-selected time period elapses. 

The system consists of a light sensitive photocell 
assembly, a transistorized amplifier, and a time delay 
control which includes an on-off switch, Fig. 15-20. 

The photocell assembly is mounted with its sensitive 
surface face up, to obtain an unobstructed view of sky¬ 
light through the windshield. Mounting location is under 
the left front speaker grille. 

The amplifier unit is mounted on the lower steering 
column cover with a serial number label attached on one 
side, and a sensitivity adjustment guide label on the 
other. 

The time delay and on-off switch control is located 
directly behind and concentric with the regular light 
switch knob. Fig. 15-21. 

The electrical circuit for the Twilight Sentinel is 
shown in Fig. 15-22. 


Operation—Automatic 

The Twilight Sentinel system will operate auto¬ 
matically when the following conditions are met: the 
ignition switch must be on, the headlight switch must be 
off, and the control ring pointer. Fig. 15-21, must be 
turned on (any position on the dial counterclockwise 
from “OFF'’ position). The system will now turn lights 
on automatically when evening daylight reduces to the 
point at which road illumination becomes necessary. As 
morning daylight increases to the point at which road 
illumination is no longer necessary, it will turn lights off. 

A time delay circuit in the amplifier reduces the 
possibility of undesired switching on or off of lights 
while passing under viaducts, trees, bright lights, etc. The 



Fig. 15-20 Twilight Sentinel Components 


time delay is nominally 10 to 30 seconds, but in some 
units it could be as high as 60 seconds. The length of the 
time delay is set in production and cannot be altered in 
the field. 

The variable time delay control ring pointer adjusts 
only the time delay period during which the lights will 
remain on after ignition is turned off. The driver may 
preselect any desired time delay from a few seconds to a 
maximum of 1 1/2 to 4 1/2 minutes. 

Additional side lighting can be obtained by turning 
on a cornering light. 


Operation—Manual 

If lights are desirable during daylight hours, the 
driver can use either of two methods: 

1. Turn on lights by operating regular light switch. 
The headlight switch is wired in parallel with the Twi¬ 
light Sentinel. This bypasses the system whether the con¬ 
trol ring pointer is on or off. If this method of manual 
operation is selected, lights will remain on after the 
ignition is turned off; however, when he opens the door 
to leave the car, a warning buzzer grounded through the 
door jamb switch reminds the driver to turn off the 
lights. 

2. Cover the photocell to block light exposure. This 
will permit lights to turn on and still permit the Twilight 
Sentinel to turn lights off in the normal manner when 
ignition is turned off. (If cell has been exposed to light, 
the time delay must elapse before lights will turn on.) 


HEADLIGHT SWITCH KNOB 



MASTER ON OFF TIME DELAY 
AND CONTROL LEVER 


Fig. 15-21 Twilight Sentinel Control Lever 
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TWILIGHT SENTINEL DIAGNOSIS CHART (Cont’d) 


Lights will not turn off in daylight 


Shine bright light (flashlight) on photocell 


Lights stay on after 10 to 60 seconds 


Connect jumper between black and 
gray wires in amplifier 2-way connector 


Lights stay on after 60 seconds 


Lights turn off within 60 seconds 


Amplifier defective. Replace 
amplifier and photocell as a 
matched set. 


Check continuity between amplifier and photocell by 
connecting ohmmeter (RX 1000 range) between 2 wires 
of photocell section of 2 way connector. Shine bright 
light on photocell (flashlight). 


Ohmmeter reads 
10,000 ohms or less 


Ohmmeter reads more than 200,000 ohms or alternately 
applying and removing light on photocell creates very 
little or no meter movement 


Photocell OK 


Check for proper contact of photocell to socket or photocell 
socket assembly possibly fallen out of its mounting hole. 


Lights will not turn off 
after ignition is off 


Cover photocell. Rotate time delay control 
to extreme counterclockwise position. Turn 
ignition on and wait until lights come on. 


Turn ignition off 


If OK, photocell is defective. Replace 
amplifier and photocell as a matched set. 


Lights remain on for 
1-1/2 to 4-1/2 minutes 
and then turn off 


Normal operation 


Lights do not turn off 
after M/2 to 4-1/2 minutes 


Turn ignition off and check 
continuity through time delay control 


Rotating control does not vary resistance 
between 500 ohms and 200,000 ohms 


Rotating control varies resistance 
between 500 ohms and 200,000 ohms 


Check for open wiring. If OK, replace 
defective time delay control assembly. 


Check ignition line to be sure it is 
at ground potential in off position. 


If OK, amplifier is defective. Replace 
amplifier and photocell as a matched set. 
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TWILIGHT SENTINEL DIAGNOSIS CHART (Cont’d) 


Lights turn on or off too early or too late 


Lights will not turn on in darkness 


See Sensitivity Adjustment, Note 22 


Cover photocell, turn off light switch, rotate 
time delay control to extreme counterclock¬ 
wise position. 


Turn ignition on and lights should 
turn on within 10 seconds 


Lights turn on within 10 seconds 


Lights do not turn 
on within 10 seconds 


Normal operation 


Turn regular light switch on 


Lights do not turn on 


Lights turn on 


Car wiring is defective. Check for loose 
connection to light switch, open wiring 
between fusible link and light switch 
or defective light switch (circuit breaker). 


Check for loose ground or wire 
harness connection at amplifier 


Wiring ok 


Connect jumper between 
body ground and ampli¬ 
fier purple wire 


Lights turn on 


Lights do not turn on 


Check for open ground path through on- 
off switch of time delay control or 
defective time delay control assembly 


Replace photocell and 
amplifier as a matched set 
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TWILIGHT SENTINEL 


WIRE IDENTIFICATION CHART 


SYW. 


COLOR 

$rn. 

COLOR 

6 


black 

P 

PI W. 

8RN 


BOURN 

PUR 

PURPLE 

D8L 


DARK BLUE 

R 
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DG 


DARK green 

T 
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CV 


GRAY 

V 
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LIGHT BLUE 

n 

■HITE 

LG 
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i QRAtfiE— j 

r 

YELL OH 


■IRE GAUGE 
■ 90B, 

CIRCUIT — 


AUGE MPE COLOR 

906, - r fif T ' f]- 

STRlPf COLOR THEN USEO' 


18 B/Y- 
14 
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18'OR -A 
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-18 GY 

16 LBL & 
18 

18 GY < 
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18 LG-i I rl8 PUR 




II! 

II 

11 



twilight sentinel 

PHOTO-CELL 



18 B 



18 GY 


16 LBL 


18 w 


, \( 





isdg/w 

I —I8BRN/W 

f 

I r —18 OR 


twilight r 

SENTINEL 

CONTROL 



HEADLAMP SWITCH 


twilight 

SENTINEL 

AMPLIFIER 


II 


—- TO DASH PANEL HARNESS 
18 PUR- 


16 LBL 


18 BRN I W 
-I8DG/W- 



22. Sensitivity Adjustment 

•m 

If a photocell or amplifier is defective, both must be 
replaced as a matched set since no provision is made for 
adjusting a mismatched unit. However, if the owner is 
dissatisfied with evening turn-on time or morning turn¬ 
off time, a recommended procedure to advance or retard 
evening turn-on time by 15 minutes is given below: 

a. Headlights Turn On Too Late In Evening 
(Or Off Too Early In Morning) 

1. Leave ignition and lights turned off. 

2. Cover photocell so no light strikes it. 


3. Take resistance reading between black wire in 
amplifier 2-way connector and purple wire in amplifier 
10-way connector. 

4. See Fig. 15-23. Puncture paper seal and adjust 
control screw counterclockwise until resistance reads 
one-half of value read in Step 3. 

5. If amplifier has been previously adjusted (paper 
seal will already have been broken), set resistance value 
to 41004500 ohms. 

b. Headlights Turn On Too Early In Evening 
(Or Off Late In Morning) 

Follow same procedure as described in Steps 1 
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through 5 above except under Step 4 adjust control 
screw until resistance reads one and one-half times value 
read in Step 3. 

23. Control Switch 

The procedure for removing and installing the Twi¬ 
light Sentinel control switch is described in Section 12, 

Note 54. 

24. Photocell Unit 

The procedure for removing and installing the Twi¬ 
light Sentinel photocell unit is described in Section 12, 

Note 76. 

25. Amplifier Unit 

The procedure for removing and installing the Twi¬ 
light Sentinel amplifier unit is described in Section 12, 

Note 80. Fig. 15-23 Sensitivity Adjustment Control Screw 



REAR WINDOW DE-FOGGER (EXCEPT CONVERTIBLE) 

THEORY OF OPERATION 


The switch lor controlling the rear window De- 
Fogger is located in the accessory switch panel, Fig. 
15-24, just above the radio, on all cars except 697 and 
698 styles. When the switch is in the far left position, 
the De-Fogger is OFF. Moving the switch to the center 
provides LOW blower speed, and to the right, HIGH 
blower speed. When the switch is in either LOW or 
HIGH blower speed, the words “REAR DE FOG”, just 
above the switch will light up. The switch electrical 
diagram is illustrated in Fig. 15-25. 

On 697 styles, no separate control switch is pro¬ 
vided. The De-Fogger is integral with the rear air con¬ 
ditioning unit, which is standard equipment. This De- 
Fogger operates whenever the rear air conditioner is 
operating in the heater mode. 

The Rear Window De-Fogger is not offered for 698 
styles. 


DE-FOG LIGHT 



SWITCH TOGGLE 


_1 

Fig. 15-24 Rear De-Fogger Control Switch 
(Except Convertible) 


REAR WINDOW DE-FOGGER (CONVERTIBLE ONLY) 

THEORY OF OPERATION 


The rear window De-Fogger for the Eldorado con¬ 
vertible is an electrically heated back light and is avail¬ 
able only as a factory installed accessory. The converti¬ 
ble De-Fogger differs from the De-Fogger installed in all 
other series cars in that it operates all electrically. It does 
not use a blower motor, hoses, or ductwork. The con¬ 
vertible De-Fogger switch electrical diagram is illustrated 
in Fig. 15-26. 


The switch for controlling the De-Fogger is located 
in the accessory switch panel, just above the radio. 
Momentarily moving the spring loaded switch to the 
“ON” position energizes a time-delay relay. The time- 
delay relay is fed current from the fuse block through a 
25 amp. in-line fuse. Current then Hows from the relay 
to the heated back light. The heated back light consists 
of silver ceramic electrically conductive horizontal grid 
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REAR WINDOW DEFOGGER 


WIRE IDENTIFICATION CHART 


STM. 

COLOR 

STM. 

COLOR 

B 

BLACK 

P 

Pint 

BRN 

BROVN 

PUR 

PURPLE 

09 

DARK BLUE 

R 

RED 

DG 

DARK GREEN 

T 

TAN 

GY 

GRAY 

V 

VIOLET 
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LIGHT BLUE 

V 

■HITE 

LG 

OB 

LIGHT GREEN 
QRAUGE_ 

Y 

YELLOI 


VI RE GAUGE 
.906. 

CIRCUT —^ 


—, r -IIRE COLOR 

- 7? T/j}———- 

STRIPE COLOR WEN USED- 


18 LG 


25 AMP 

DEFOGGER 

B/U 

FUSE BLOCK 


—12 P 


TO I t TERMINAL ON 
IGNITION SWITCH 




is y — x v 

JUMPER-REAR 
DEFOGGER 

— 1ST-- 

--—I8BRN 


18 BRN 


DEFOGGER BLOWER MOTOR 


-16 PPL-:- 

20 WHT/ORN/PPL- 


Q—I6PPL 



I8Y- ; 

18 LG - 
18 BRN 


I8Y 

I8LG 

I8BRN 


\ \ I / 

\ \ i 


-— INDICATOR 

REAR DEFOG LAMP 


orF LMJ HI 

DEFOGGER SWITCH 


16 PPL 


20 wht/orn/ppl 


INSTRUMENT PANEL HARNESS 


Fig. 15-25 Rear De-Fogger Circuit Diagram (Except Convertible) 

lines. When the grid lines are subjected to current flow, switch is pulsed on. Pulsing the switch “ON" while the 

they heat the glass and remove fog from the glass De-Fogger is in operation will not extend the heating 

surface. period beyond the normal delay cycle. The De-Fogger 

A green indicator light in the switch is illuminated must shut itself off before it can be re-energized. The 

whenever the De-Fogger is operating. When the switch is De-Fogger can be manually shut off at anytime during 

pulsed on, the relay allows current to flow for approxi- its time delay cycle; by momentarily moving the control 

mately ten minutes, then shuts off. Additional periods switch to the “OFF” position. Turning off the ignition 

of heating operation can be obtained each time the switch also turns off the De-Fogger. 

DIAGNOSIS 

(EXCEPT CONVERTIBLE) 

26. De-Fogger Switch Test not start engine. Touch one lead of non-powered test 

lamp to ACC terminal on fuse panel and other to 
1. Disconnect De-Fogger switch jumper connector ground; lamp should light. If it does not, difficulty is in 

at fuse panel (light green wire). Turn ignition on but do wiring to fuse panel or a blown fuse. If it does light, 
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WIRE IDENTIFICATION CHART 

Sym 

COLOR 

SYM 

color 

B 

BLACK 

P 

PINK 

9RN 

BROWN 

PuR 

PURPLE 

D0L 

DARK BLUE 

R 

RED 

DC 

DARK GREEN 

T 

TAN 

GY 

gray 

V 

VIOLET 

lBL 

light blue 

w 

WhiTE 

lg 

light green 

Y 

yellow 

OR 

ORANGE 

i 

l -- 


STRIPE D 

WIRE 5 


WiRF C X JR-JB/W 

tripe color 


to ruse 

BLOCK 


Fig. 15-26 Rear De-Fogger Circuit Diagram (Convertible only) 


connect De-Fogger connector at fuse panel and proceed 
with check. Turn ignition off. 

2. Remove De-Fogger switch as described in 
Section 12, Note 77a. 

3. Using a self powered test light, check switch as 
follows: 

a. Touch one lead of test light to green wire and 
the other lead to yellow wire. Test light should glow 
only in “HP position. 

b. Touch one lead of test lamp to green wire and 


other lead to brown wire. Test light should glow in the 
“LOW“ and in the “HP position. 

c. To check bulb circuit, touch one lead of test 
light to brown wire and other lead to black wire. Bulb 
should glow in all positions. 

d. If no defect is found in switch, connect wiring 
connector and reinstall switch as described in Section 
12, Note 77b. 

4. If switch does not check as described above, 
replace switch. 
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LAMP MONITOR SYSTEM 



DIAGNOSIS 
(CONVERTIBLE ONLY) 


27. De-Fogger Switch Test 

1. Pull accessory switch panel out of instrument 
panel bezel. 

2. Disconnect switch wiring connector from De- 
Fogger harness connector, bulb with socket from switch 
and remove accessory panel with switch attached. 

3. Connect self-powered test light across yellow and 
light green wires. Test light should now be off. Pulsing 
De-Fogger switch to “ON" position should turn test 


light on. Remove test light lead from yellow wire and 
connect it to brown lead, leaving other lead on light 
green wire. Pulsing switch to “OFF” position should 
make test light come on. 

4. Visually check switch light bulb. If filament of 
light bulb is intact reinstall light bulb and socket into 
switch housing. If light bulb does not light or filament is 
broken, the bulb should be replaced. 

5. Install accessory switch panel with De-Fogger 
switch into instrument panel bezel and press right side 
until secured by spring catch. 


SERVICE INFORMATION 


28. De-Fogger Switch Removol and Fogger switch is described in Section 12, Note 77. All 

Installation other service information pertaining to the rear window 

De-Fogger is covered in the 1972 body manual. 

The procedure for removing and installing the De- 

LAMP MONITOR SYSTEM 
THEORY OF OPERATION 


The Lamp Monitor system is an optional accessory 
on all 1972 Cadillac cars. It allows the driver to visually 
check the operation of the exterior lamps without 
leaving the vehicle. This is accomplished through the use 
of light conductors. The conductors are used to transfer 
light from the individual exterior lamp to its respective 
monitor Fig. 15-27. The system does not draw power in 
order to operate, nor does it have any moving parts. 

Three individual lamp monitors are used. One 
monitor is mounted on top of each front fender, and 
one on the center of the filler panel between the rear 


seat and the rear window. On convertibles, the rear 
monitor is mounted to the back of the rear seat. 

The fender mounted monitors indicate the light 
from the inner and outer headlamps and the park and 
signal lamps. 

Each lamp monitored, except headlamps, has a 
pickup mounted in the housing; the headlamp pickup is 
located in the connector on the wiring harness and picks 
up the light from the sealed beam unit exhaust nipple. 

The rear filler panel monitor indicates each tail lamp 
on the respective side of the vehicle. 



Fig. 15-27 Lamp Monitoring System 
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LAMP MONITOR SYSTEM 
DIAGNOSIS 


29. Monitor Inoperative 

1. Check bulb in lamp connected to inoperative 
monitor. 

2. If bulb is burned out, replace bulb. If lamp 
operates normally, proceed with further checks. 

3. Check for proper installation of conductors to 
sealed beam or lamp housing as required. If correct, 


proceed to Step 4. 

4. Check conductor harness mounting to lamp 
monitors for proper attachment. 

5. Check conductor harness routing for pinched or 
severly bent condition. 

6. If none of the above checks reveals the inopera¬ 
tive condition, the conductor light fibers have probably 
been damaged. Replace conductors as required. 


SERVICE INFORMATION 


30. Front Monitor Harness 

a. Removal 

1. Open hood. 

2. Disconnect conductor harness from front lamps. 

3. Reach under fender and remove two nuts from 
read-out mounting studs and remove read-out housing 
from top of fender. 

4. Remove read-out connector with conductor 
harness by pulling out through hole in top of fender. 

b. Installation 

1. Install lamp end of conductors down through 
hole in top of fender. 

2. Route harness and install conductor ends into 
respective lamps. 

3. Fit read-out housing over harness connector and 
secure to fender with two nuts. 

4. Check operation of read-out. If satisfactory, 
close hood. If not, check installation and routing. 

31. Rear Monitor Harness Removal 
and Installation 

a. Removal 

1. Open rear deck lid. 

2. Loosen rear bumper and separate from body as 
far as possible. 

3. Reach under bumper and remove conductors 
from lamps by pulling straight out. 

4. Working through trunk compartment, remove 
conductor grommet from rear of trunk on 693 styles 


and pull conductor into trunk. On “C” car, remove 
trunk side trim panels. 

5. Working in trunk compartment, remove two nuts 
securing read-out housing to rear filler panel. Remove 
read-out from rear passenger compartment by pulling 
conductor harness up through filler panel. 

6. If car being worked on is a convertible, remove 
two screws securing read-out housing to back of rear seat 
from passenger compartment and remove harness. 

b. Installation 

1. If car being worked on is a convertible, route 
harness behind rear seat from passenger compartment 
and secure read-out housing to back of rear seat with 
two screws. 

2. On all other cars, feed lamp end of harness down 
through filler panel from passenger compartment. Posi¬ 
tion read-out housing to filler panel. 

3. Working in trunk compartment, secure read-out 
housing to filler panel with two nuts. 

4. Route conductor harness through trunk com¬ 
partment behind side trim panels on “C” cars. Install 
side trim panels. On 693 styles, route through holes in 
rear of trunk compartment and seal with grommets. 

5. Reach under bumper and install conductors into 
respective lamps. 

6. Align bumper and tighten. 

7. Check operation of monitor. If satisfactory, 
close deck lid. If not, check, installation and routing. 

(NOTE: For additional information pertaining to 
the Lamp Monitor system, refer to the 1972 body 
manual.) 


WASHER FLUID LOW LEVEL INDICATOR 

GENERAL DESCRIPTION 


A washer fluid low level indicator light is provided 
on cars equipped with the Lamp Monitor accessory. The 
light is located on the left side of the instrument cluster 
below the left turn indicator light. It is labeled 
“WASHER FLUID'' and it glows amber when the fluid 

level in the windshield washer bottle drops below 
approximately 1/3 full. 

Engaging the wipers allows a small amount of 
current to flow from the wiper motor terminal through a 


#18 yellow wire to the washer bottle float unit, Fig. 
15-28. When the fluid level in the washer bottle is low, 
the float drops, allowing the circular magnet to separate 
from the cap assembly, Fig. 15-29. This permits the 
contact points within the cap to close, bypassing the 
resistor that is in parallel with the contact points, and 
causing current to flow to the indicator light. 

The indicator system operates in conjunction with 
the windshield wiper motor. A low fluid level condition 
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WASHER FLUID LOW LEVEL INDICATOR 
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Fig. 15-28 Washer Fluid Indicator Circuit Diagram 


will not be indicated to the driver unless the windshield 
wipers are running. 

The complete float and cap unit must be replaced if 
defective. 

CAUTION: Use care when handling the float 
assembly , as the switch is sealed air-tight in glass 
and can be broken if subjected to a hard impact. 


diagnosis 

32. Indicator Inoperative 

1. Turn windshield wipers on. Indicator will not 
operate unless wipers are running. 

2. Open hood and remove float and cap assembly 
from washer bottle. Float should move to bottom of 
stem and magnet should separate from cap; if not, re¬ 
place float and cap assembly. 

3. Examine cap to be sure that switch is intact and 
glass seal is not broken. If damage is evidenced, replace 
float and cap assembly. 

4. Check electrical connections at cap. 

5. Replace bulb in instrument cluster. 



Fig. 15-29 Float Unit 
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SUNROOF 

THEORY OF OPERATION 


An electrically-operated motor-driven Sunroof, Figs. 
15-30 and 15-31 is available as an optional feature on 
the Cadillac Coupe de Ville, Sedan de Ville, Fleetwood 
Sixty Special Brougham and Eldorado Coupe, when 
equipped with vinyl roofs; and is also provided on 
Eldorados with the Custom Cabriolet option. The 
Sunroof permits opening of a sliding roof panel to admit 
sunshine and outside air into the passenger com¬ 
partment. 

Operation 

The Sunroof is operated by a two-position switch 
labeled “SUN ROOF 1 ', Fig. 15-32, located on the right 
side of the instrument cluster just above the radio. To 
open roof panel, with ignition ON, the control switch is 
moved to the right, toward the letters “OPN". The roof 
panel then retracts down and rearward, moving on guide 
rails. Fig. 15-31, from the flush roof position back into a 
storage space between the headlining and the roof. To 
close the roof panel, the switch is moved to the left, 
toward the letters “CLS”. The panel then moves forward 
in the guide rails and, as it nears the end of forward 
travel, the rear portion moves upward on two ramps, 
Fig. 15-31. This positions the panel flush with the roof 
and seals it tightly in the opening. 

The Sunroof can be left partially open by releasing 
the control switch at any position in either direction of 
its travel. 



Fig. 15-31 Sunroof Fully Opened 

front edge of the roof opening to gain access to the 
winding gear. Remove the plug by grasping with fingers 
and pulling outward. Fig. 15-33. Remove the screw 
(visible when plug is removed) using bladed end of crank 
handle provided in glove box. 

CAUTION: Observe the number and type of 
washers removed with the screw. The screw and 
washers provide adjustment for the auxiliary drive 
clutch . 


Manual Operation 

The Sunroof can be closed manually in the event it 
should fail to close when the control switch is moved to 
the “CLS" position. To do this, remove the small round 
plug located in the center of the headlining near the 


Insert the threaded end of crank handle into the 
socket in the winding gear, Fig. 15-34. Turn crank 
handle clockwise to close the roof. Remove the crank 
handle, install the screw with washers in their proper 
order, and tighten the screw securely, then replace the 
round plug. 



Fig. 15-30 Sunroof Partially Opened 


Fig. 15-32 Control Switch 
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SUNROOF 



1 i 


Fig. 15-33 Removing Winding Gear Access Plug 


(NOTE: The crank handle can be used only to close 


the roof.) 


Fig. 15-35 Motor and Drive Unit Location 


Design and Construction Features 

The Sunroof is actuated by a two-way electric motor 
mounted near the center of the windshield header area, 
Fig. 15-35. The motor drives an auxiliary unit with a 
gear on the output shaft. This gear, in turn, drives two 
flexible gear cables that are attached to the roof panel 
and control its movement. Fig. 15-36. 

Four plastic drain tubes, two on each side, are 
incorporated in the windshield pillar area and in the rear 
quarter area to catch water seepage that may bypass the 
weatherstrip seal around the roof opening. The two 
forward tubes, Fig. 15-37, are routed from the roof 
panel trough down through the right and left windshield 
pillars, and out through the rocker panels. The rear drain 
tubes are routed through the rear quarter panel and 
drain through the rear wheel housings. 



Fig. 15-34 Closing Sunroof With Crank Handle 


Electrical System 

The electrical circuit for the Sunroof is protected by 
a 25-amp circuit breaker located on the instrument panel 
center brace underneath the instrument panel top cover. 

Electrical power for the system, Fig. 15-38, is sup¬ 
plied from the fuse block through a pink wire to the 
25-amp circuit breaker. Another pink wire is routed 
from the circuit breaker to a three-way connector that 
leads to the control switch on the instrument panel. An 
orange and black feed wire leads to the switch. Two 
wires-black for the open cycle and light green for the 
close cycle-are routed from the switch to the motor. 



Fig. 15-36 Drive Gear and Cables 
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DIAGNOSIS 


a. Panel does not run true due to mechanical resis¬ 
tance; see Note 35d, Panel Does Not Run True, and 
Note 35e, Cable Guide Alignment, Drive cables may be 
disconnected or broken. 

b. Front slides are tilted and require alignment; see 
Note 35a, Panel Alignment. 

c. Check alignment of ramp and lifting elements; 
see Note 35c, Ramp Alignment. 

(1) Remove winding gear access plug. Fig. 15-33. 

(2) Unscrew slotted-head screw, and add another 
washer (shim) to those already in position. 

(NOTE: Special washers are listed in the parts 
catalogue, under Group 14.560.) 

(3) Replace screw and check operation. 

(4) Tighten slotted-head screw securely. 

2. Motor Fails to Run (Fig. 15-38). 

a. Check continuity of circuit breaker and wiring 
connector at control switch. 

b. Check control switch to assure electrical con¬ 
tinuity to motor. 

c. Check wiring and connections to motor. Check 
motor ground wire. 

d. Replace motor. 


Fig. 15-37 Forward Drain Tube-Left Side 

. Diagnosis of Inoperative Panel 

1. Motor runs, panel tails to rise. 
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Fig. 15-38 Sunroof Circuit Diagram 
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SERVICE INFORMATION 


34. Headlining Panel 

a. Removal 

1. Open roof panel approximately three inches. 

2. Remove two screws securing headlining panel to 
roof panel at front corners. 

3. Slide headlining panel forward and out of seven 
retaining clips mounted on roof panel front edge, Fig. 
15-39. 

4. Retract roof panel to full open position. 

5. Remove headlining panel reinforcement bow 
from headlining by removing tape from bow and sliding 
bow rearward and off the headlining material, Fig. 
15-40. 

6. Close roof panel approximately three inches to 
permit rear of headlining frame to fall clear of roof panel 
rear hooks. 

7. Grasp headlining panel front edge and pull it 
forward and out of side guide rail lower tracks. 

b. Installation 

1. Retract roof panel to full open position. 

2. Align headlining panel with side guide rail lower 
tracks and move rearward into proper position. 

3. Install reinforcement bow on headlining and 
cover bow with tape. 

4. Close roof panel part way, leaving it open 
approximately three inches. 

5. Replace headlining panel and secure with seven 
retaining clips. 

6. Install two screws at front corners of headlining 
panel. 


35. Adjustments and Related Repairs 



Fig. 15-40 Removing Headlining Panel 
Reinforcement Row 


2. Turn knurled nuts clockwise to raise roof panel 
and counterclockwise to lower panel, Fig. 1541. 

3. After proper alignment is obtained, tighten 
screws. 

4. Adjust opposite front slide in same manner if 
required. 

b. Panel Alignment, Rear Left or Right 

1. To obtain a flush fit with the roof on one side of 
rear of roof panel, loosen 3/8" locknut on rear slide. Fig. 
1542. 

2. Using a screwdriver, turn adjusting screw clock¬ 
wise to raise roof panel and counterclockwise to lower 
panel, Fig. 1542. 

3. After proper alignment is obtained, tighten 
locknut. 

4. Adjust opposite rear slide in same manner, if 
required. 


a. Panel Alignment, Front Left or Right 

1. To obtain a flush fit with the roof on one side of 
front of roof panel, loosen both front slide screws. Fig. 
1541. 



c. Ramp Alignment 

1. If roof panel does not rise into roof opening 
during closing cycle, remove headlining panel from roof 
panel and open roof panel to full rearward position. 

2. Examine ramps in drainage channel. Fig. 15-31, 
to determine if they are properly aligned with lifting 
elements at rear of panel. 



Fig. 15-39 Headlining Panel Removal 


Fig. 15 41 Front Panel Alignment 
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Fig. 15-42 Rear Panel Alignment 

(NOTE: The point where lifting element makes 
contact with ramp can be seen on rearward slope of 
ramp.) 

3. Using a screwdriver or similar tool, pry ramp up 
and move ramp side to side until it is centered with 
lifting element. 

4. Close roof panel and note lifting action of panel. 

5. If necessary, readjust ramps up or down and side 
to side, until proper lifting action of roof panel is 
obtained. 

d. Pane! Does Not Run True 

1. Close roof panel to determine which side of 
panel jams. 


2. WARNING: THE CLIP IS MADE OF SPRING 
STEEL. HOLD HAND OVER CLIP WHEN RE¬ 
MOVING TO PREVENT RAPID SPRING-UP 
WHEN PERFORMING THIS STEP. 


Open roof panel, remove drive housing center cover 
and pry off drive cable retaining clip, Fig, 1543. 

3. To move right hand side of roof panel forward, 
lift right cable at front of pinion and pull it one or more 
teeth to the left. 

4. Install retaining clip and drive housing cover and 
check operation. 



DRIVE CABLE 
RETAINING CLIP 


NOTCHED 

EDGE 


5. To move left hand side of roof panel forward, 
perform similar operation on left cable. 

(NOTE: Do not move panel while cable is off 
pinion.) 


e. Cable Guide Alignment 

I. If roof panel jams during its travel, check both 
front comer lower elbow guides for alignment with front 
and side guides. 

2. If necessary, shim lower elbow guides to move 
guides inboard for alignment with adjacent guides. 

3. If panel fails to rise, the joints of cable slides are 
out of alignment (guide rail, corner and connector 
guides, and cable drive housing) and are jamming cable 
drive. 

a. Loosen screws retaining the guide rails, corner 
and connector rails, and cable drive housing a few turns. 

b. Retighten the screws one by one, continually 
activating the drive mechanism. 

c. Where necessary, realign those points where resis¬ 
tance is felt. 


36. Control Switch 

a. Removal 

1. Pull instrument panel insert out of bezel. Fig. 
15-32. 

2. Disconnect electrical feed wires from wiring 
harness. 

3. Remove one screw and remove switch. 

b. Installation 

1. install switch in instrument panel insert and 
secure with one screw. 

2. Connect electrical connectors to instrument 
panel wiring harness. 

3. Install instrument panel insert into bezel and 
press right side until secured by spring catch. 



Fig. 1543 Removing Drive Cable Retaining Clip 


Fig. 15 44 Removing Drive Cable Housing Cover 
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37. Motor and Gear Box Assembly 

a. Removal 

1. Open Sunroof to three-quarter full open 
position. 

2. Disconnect negative battery cable. 

3. Remove left and right windshield side garnish 
moldings, roof side rail garnish moldings, both sun visor 
assemblies, and center sun visor bracket. 

4. Remove left and right windshield upper garnish 
moldings. 

5. Carefully pull headlining from front roof inner 
panel at top of windshield area sufficiently to gain access 
to Sunroof motor and gear box assembly. Fig. 15-35. 

6. Remove foam insulation padding in front of roof 
panel opening adjacent to motor and gear box assembly. 

7. Disconnect motor electrical wiring connector. 

8. Remove drive cable housing cover, Fig. 15-44. 

9. Remove left and right elbow corner guides. 


WARNING: THE CLIP IS MADE OF SPRING 
STEEL. HOLD HAND OVER CLIP WHEN 
REMOVING TO PREVENT RAPID SPRING-UP 
WHEN PERFORMING THIS STEP. 


10. Using a small screwdriver, carefully pry up drive 
cable retaining clip, Fig. 15-43. 

11. Pull drive cables out of upper and lower front 
guides, observing routing of cables in guides for installa¬ 
tion purposes. 

12. Remove three screws retaining drive cable 
housing and remove housing. 

13. From top area, remove two gear box assembly 
retaining screws and remove gear box assembly with 
motor. 

» 

b. Installation 

1. Push plastic cover over motor to base of gear 
box. 

2. Position motor and gear box assembly in drive 
cable housing. 

3. Install two retaining screws. 

4. Install drive cable housing with three retaining 
screws. 

5. Insert ends of cables into guides, observing same 
cable routing as when removed. Lubricate cables and 
drive gear with #70 grade lubriplate or equivalent. 

6. Install right and left elbow corner guides. 

(NOTE: Alignment of lower elbow corner guide is 
of utmost importance, Fig. 1545.) 

7. Install cable retaining clip by pressing down 
firmly with thumb. 

8. Install drive cable housing cover. 

9. Connect motor electrical wiring connector and 

battery cable, and check operation of system. 

10. Apply cement to foam insulation padding and 
install padding. 

11. Apply trim cement sparingly to forward edge of 
roof panel. Starting at center, position headlining to 



Fig. 15-45 Removing Rear Slide and Cable 


front roof inner panel forward edge. Smooth out all 
wrinkles, working from center to outboard ends. 

12. Install roof side rail garnish moldings, windshield 
upper and side garnish moldings, center sun visor 
bracket, and sun visors. 

CAUTION: Be careful not to pinch drain tubes 
when installing windshield side garnish moldings. 

1 3. Close Sunroof. 


38. Sunroof Panel, Rear Slide, and 
Cable (Fig. 15-46) 

a. Sunroof Panel Removal 

1. Open Sunroof approximately three inches. 

2. Remove two screws from front of headlining 
panel that secure headlining to roof panel. 

3. Slide headlining panel forward and out of seven 
retaining clips on roof panel front edge, Fig. 15-39. 
Close roof and push headlining panel to full rearward 
position. 

4. Remove outboard screw from each front slide 
assembly, Fig. 1547. 

5. Loosen inboard slide screw and rotate each front 
slide assembly inboard to clear guide rail, Fig. 1548. 

6. Pull each rear slide and cable assembly inboard 
and out of slide retainer hole in roof panel, Fig. 1549, 

7. Lift roof panel at front edge and pull panel 
forward and out of roof opening. 

b. Rear Slide and Cable Removal 

(NOTE: If only one cable is defective, replace both. 
This assures parallel travel of roof panel.) 

1. Remove drive cable housing cover. Fig. 1544. 

2. Remove both front upper elbow guides. 
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Fig. 15-46 Roof Panel Disassembled 
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WARNING; THE CUP IS MADE OF SPRING 
STEEL, HOLD HAND OVER CLIP WHEN 
REMOVING TO PREVENT RAPID SPRING UP 
WHEN PERFORMING THIS STEP. 


3. Using screwdriver, pry off drive cable retaining 
clip. 

4. Pull free end of one cable out of guide rail and 
drive housing, and pull cable and rear slide assembly 
forward to front corner, Fig. 15-50. 

5. Remove slide from guide track and pull cable out 
of front guide, Fig. 15-45. 

6. Remove opposite cable in same manner. 

c. Rear Slide and Cable Installation 

1. Position left rear slide in guide track and move 
slide and cable assembly back until slide is centered with 
the fifth side guide rail screw from the front, Fig. 15-51. 

2. Slide free end of cable into upper front guide. 
Fig, 15-52, and route cable through the curved front 

center track in drive cable housing and into lower track 
on right side. Do not engage cable in drive pinion teeth, 
Fig. 15-53. 

3. Install right slide and cable assembly in same 
manner as left slide and cable assembly, except that right 
cable is routed in straight center track in drive cable 
housing and into lower track on left side, Fig, 1 5-53. 

(NOTE: Make sure right slide is centered with fifth 
screw from front right guide rail. Do not engage cable in 
drive pinion teeth.) 

4. Check both front corner lower elbow guides for 
alignment with front and side guides. If necessary, shim 
lower elbow guide to move guide inboard for alignment 
with adjacent guides. 



Fig. 15-47 Removing Outboard Screw From 
Front Slide Assembly 



Fig. 15-48 Front Slide Assembly Clear of Guide Rail 

5. Lubricate cables at the areas of the elbow guides 
with #70 grade lubripiate or equivalent and install both 
front corner upper elbow guides. 

6. Recheek rear slides for center position with fifth 
screw from front on side guide rails, Fig, 15-52. 

(NOTE: With slides in this position, engage cables 
in drive pinion teeth.) 

CAUTION: This operation is critical to assure 
roof panel alignment and prevent cable breakage. 

7. Lubricate cables and drive pinion teeth with #70 
grade lubripiate or equivalent and install drive cable 
retaining clip. 



Fig. 15-49 Removing Rear Slide and Cable Assembly 

From Retainer 
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Fig. 15-52 Installing Cable Into Upper Front Guide 


Fig. 15-50 Cable and Slide Assembly Pulled Forward 

(NOTE: Narrow (notched) edge of clip is posi¬ 
tioned toward front of vehicle.) 

8. Install drive cable housing cover, being careful 
not to overtighten screws. 

9. Actuate switch to check cable operation, then 
return rear slides to fifth screw from front on side guide 
rails. 

d. Roof Panel Installation 

1. With headlining panel in full rearward position, 
install roof panel into roof opening. 

CAUTION: Hold roof panel in a nearly hori¬ 
zontal position when placing panel into roof 
opening to assure that stop on center rear edge of 
roof panel does not damage passenger compart¬ 
ment headlining . 

2. Move each front slide assembly outboard and 
install slides on guide rail upper tracks. 

3. Install outboard screws and tighten both screws 
on each slide, Fig. 1541. 


4. Push roof panel to full forward position by hand. 

5. Lift rear of roof panel upward and actuate 
control switch to position rear slides into alignment with 
holes on slide retainers on roof panel, Fig. 1549. 

6. Engage each rear slide pin into retainer hole and 

install retainer spring plate on slide pin. 

7. Actuate switch, check operation of roof panel, 
and note fit of panel to roof. If any adjustments are 
necessary, refer to Note 35. 

8. Install headlining on roof panel. 

39. Drain Hose Replacement 
a. Front Drain Hose 

1. Perform Steps 3, 4, and 5, in Note 37a, and care¬ 
fully pull headlining away from top of windshield area 
sufficiently to gain access to either front drain hose. Fig. 
15-37. 

2. Remove kick pad trim panel. 

3. Remove hose from drain tube outlet at top. 

(NOTE: Adhesive is used to secure hose to outlet.) 
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Fig. 15-51 Rear Slide In Centered Position 
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Fig. 15-53 Drive Cables Installed 
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4. Using a piece of flexible wire or cord, attach new 
hose to lower end of old hose and pull new hose into 
position while removing old hose. 

5. Secure new hose to drain tube outlet with 
weatherstrip adhesive. 

6. Install headlining, garnish moldings, sun visors, 
and bracket as described in Note 37b, Steps 11 and 12. 

b. Rear Drain Hose 

1. Pull down headlining at rear corner to gain access 
to hose. 

2. Remove hose from drain tube outlet at top. 

3. Using a piece of flexible wire or cord, attach new 
hose to lower end of old hose and pull new hose into 
position while removing old hose. 

40. Weatherstrip Replacement 

a. Removal 

1. With Sunroof panel closed, mark joint of roof 
opening weatherstrip rear edge and roof panel weather¬ 
strip front edge on both the roof panel and roof at both 
sides of vehicle. 

2. Remove roof panel assembly from vehicle, as 
described in Note 38a. 

3. Remove weatherstrips from roof panel opening 
and from rear edge of roof panel. 

b. Installation 

1. Clean surfaces using a suitable cement solvent. 

2. Apply weatherstrip cement to both surfaces. 

3. Position roof opening weatherstrip slightly below 
flush of roof and align one end of weatherstrip with 


mark on roof assembly. Cement weatherstrip to roof 
opening. 

4. Install weatherstrip on rear edge of roof panel in 
same manner as roof opening weatherstrip described in 
Step 3. 

(NOTE: Roof panel weatherstrip is also retained 
with trim nails.) 

5. Install roof panel assembly into roof opening, as 
described in Note 38d. 


41. Periodic Maintenance 

a. Lubrication 

1. During cable replacement, lubricate cables with 
#70 grade lubriplate or equivalent. 

2. Periodically clean off any dirt that may have 
accumulated on guide rail covers. 

CAUTION: Do not lubricate top surface of guide 
rail covers as this will cause streaks on headlining 
material 

b. Drain Tubes 

1. During regular maintenance, check the two drain 
holes at the front corners of the roof panel, Fig. 15-30, 
to make certain they are open and free of foreign ma¬ 
terial. If drains are plugged, they can be cleaned with an 
air hose or flexible wire. If they cannot be cleaned in 
this manner, they must be replaced. 

2. To clean rear drain tubes, use an air hose or flexi¬ 
ble wire from the bottom of the tubes. 
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BOLT AND NUT IDENTIFICATION 


BOLT STEEL CLASSIFICATION 


G. M. MATERIAL NO. 


HEAD MARKING 


260-M 


280-M 


300-M 



(None) 


( 120 °) 


(60°) 


HEX-NUT STEEL CLASSIFICATION 


STRENGTH 


Standard 


Medium 


High 


G. M. MATERIAL NO. 


MARKING 


STRENGTH 


Conventional Type 


286-M 


301 -M 




[I T1 (None) 


USUAL 


OPTIONAL 


( 120 °) 


( 120 °) 


Standard 


High 


Prevailing Lock Type 
(Stover) 


fni 


(None) 


( 120 °) 


Standard 


Medium 


:o: 


(60°) 


High 
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DRIL 

L SIZES 



. Drill 

letter 

Dram. 

Sixes . 

Inches 

Wire Drill 

Gage Dram. 

Sizes Inches 

Wire Drill 

Gage Diam. 

Sizes Inches 

Wire 

Gagr 

Size* 

r Drill 

t Diam. 

i Inches 

Z 0.413 

1 0.2280 

28 0.1405 

55 

0.0520 

Y 0.404 

2 0.2210 

29 0.1360 

56 

0.0465 










0.397 


0.386 


0.377 


0.368 


0.358 


0.348 


0.339 


0.332 


0.323 


0.316 


0.302 


0.295 


0.290 


0.281 


0.277 


0.272 


0.266 


0.261 





.25 


0.246 



0.238 


0.234 



8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


0.2130 


0.2090 


0.2055 


0.2040 


0.2010 


0.1990 


0.1960 


0.1935 


0.1910 


0.1890 


0.1850 


0.1820 


0.1800 


0.1770 


0.1730 


0.1695 


0.1660 


0.1610 


0.1590 


0.1570 


0.1540 


0.1520 


0.1495 


0.1470 


0.1440 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


51 


52 


53 


54 


0.1285 


0.1200 


0.1160 


0.1130 


0.1110 


0.1100 


0.1065 . 


0.1040 


0.1015 


0.0995 


0.0980 


0.0960 


0.0935 


0.0890 


0.0860 


0.0820 


0.0810 


0.0785 


0.0760 


0.0730 


0.0700 


0.0670 


0.0635 


0.0595 


0.0550 


57 


58 


59 


60 


61 


62 


63 


64 


65 


66 


67 


68 


69 


70 


71 


72 


73 


74 


75 


76 


77 


78 


79 


80 


0.0430 


0.0420 


0.0410 


0.0400 


0.0390 


0.0380 


0.0370 


0.0360 


0.0350 


0.0330 


0.0320 


0.0310 


0.0292 


0.0280 


0.0260 


0.0250 


0.0240 


0.0225 


0.0210 


0.0200 


0.0180 


0.0160 


0.0145 


0.0135 
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DECIMAL EQUIVALENTS 


1/64 . 

. 015625 

1/32 . 

. 03125 

3/64 . 

. 046875 

1/16 . 

. 0625 

5/64 . 

. 078125 

3/32 . 

. 09375 

7/64 . 

. .109375 

1/8 . 

. 125 

9/64 . 

. 140625 

5/32 .. 

. 15625 

11/64 . 

. 171875 

3/16 . 

. 1875 

13/64 . 

. 203125 

7/32 . 

. 21875 

15/64 . 

. 234375 

1/4 . 

. 25 

17/64 

. 265625 

9/32 . 

. 28125 

19/64 . 

. 296875 

5/16 . 

.. 3125 

21/64 . 

. 328125 

11/32 . 

. 34375 

23/64 . 

. 359375 

3/8 . 

. 375 

25/64 .... 

. 390625 

13/32 ... . 

. 40625 

27/64 . 

. 421875 

7/16 . 

.. .4375 

29/64 

. 453125 

15/32 . 

. 46875 

31/64 

. 484375 

1/2 . 

. 5 


33/64 . 

. 515625 

17/32 . 

. 53125 

35/64 . 

. 546875 

9/16 ... 

. 5625 

37/64 . 

. 578125 

19/32 . 

. 59375 

39/64 . 

. 609375 

5/8 . 

. 625 

41/64 . 

. .640625 

21/32 . 

. 65625 

43/64 .. 

. 671875 

11/16 . 

. 6875 

45/64 .. 

. 703125 

23/32 . 

. 71875 

47/64 . 

. 734375 

3/4 . 

. 75 

49/64 

. 765625 

25/32 . 

. 78125 

51/64 . 

. 796875 

13/16 . 

. .8125 

53/64 . 

. 828125 

27/32 . 

. 84375 

55/64 . 

. 859375 

7/8 . 

. 875 

57/64 . 

. 890625 

29/32 . 

. .90625 

59/64 . 

. 921875 

15/16 . 

. 9375 

61/64 . 

•953125 

31/32 . 

. 96875 

63/64 

. .984375 


i 



































































WEIGHTS AND MEASURES 



AREA MEASURE 


1/144 square foot (sq. ft.).. = 1 square inth (sq. in.) 

144 square inthes 


9 squore feet... 



LIQUID MEASURE 

1/16 pint (pt.)... 


1 pint. 


2 pints. 

.... =1 quort (qt.) = 32 ountes 

4 quarts. 

. =1 gallon (gal.) 

311/2 gallons.. 



DRY MEASURE 

1/2 quort (qt.)... 

. =1 pint (pt.) 

2 pints. 


8 quarts. 

. =1 perk (pk.) 

4 perks. 


105 quorts. 



CUBIC MEASURE 

1,728 tubit inthes 


27 tubit feet.... 



COMMON U.S.A. EQUIVALENTS 
LENGTH 


inch. = 2S.4001 millimeters 

millimeter. = 0.03937 inches 

foot. - 0.304801 meters 

meter. = 3.28083 feet 

yard. = 0.914402 meters 

meter. = 1.093611 yards 

mile. =1.609347 kilometers 

kilometer. = 0.621370 miles 


LIQUID CAPACITY 


I quart. =0.94633 liters 

1 liter. = 1.05671 quarts 

I gallon. = 3.78533 liters 

1 liter. = 0.26418 gallons 


ORY CAPACITY 


1 quart. =1.1012 liters 

1 liter. =0.9081 quarts 

1 perk. =8.810 liters 

1 liter. =0.11351 perks 
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Torque Specifications, Differential ....... 4-63 

Torque Specifications, Rear Axle . ..* 4-39 

Axle, Rear (693): 

General Description.. 4-40 

Removal and Installation ... . 4-42 

Rear Hub ..... *.... 4-41 

Rear Wheel Spindle (On Car) . .. 4-42 

Special Tools .. 4-44 


Wheel Bearing Adjustment .......... 

Wheel Bearings and Grease Retainer . . , 


4-41 

4-41 
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Back-Up Lamp Assembly (693) . .. 

Back-Up Lamp Housing (Except 693) ........ 

Back-Up Lamp Housing Bezel (Except 693) . . . 
Back-Up Lamp and Neutral Switch: 

Adjustment ... . . 

Removal and Installation.. 

Battery: 

Care When Not In Use .... 

Charging Chart .. 

Checking Charging Voltage . 

Filling Instructions .................... 

Load Test 

Low Battery Condition ................ 

Maintenance..... 

Removal and Installation ............... 

Specific Gravity Cell Comparison Test. 

Testing Battery Condition.. 

Theory of Operation . . ... 

Use of Hydrometer .. 

Visual Inspection.. 

Belt Adjustments . 

Body: 

Keys and Locks ...................... 

Lubrication Points ... 

Name Plate ... 

Style Numbers.. 

Body Mounts: 

Except 693 .... 

693 

V/ ^ m m m m . .. ■ . ■ . ■ t ■ I * I I V t * I i » I f 

Body Sheet Metal Tolerances: 

Except 693 .. 

693 ...... 

Body Wiring Diagrams: 

Optional Electric Door Lock Wiring ....... 
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69347 __._............ 

69367 ..... 

69723 ......... ... 

69733 
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Brakes: 

Adjustment, Rear Shoe ... 

Adjustment, Parking .. 

Assembly, Parking .................... 

Bleeding.. ... 

Cables, Parking R and I .. 

Caliper Disassembly, Cleaning, Inspection 

and Assembly (All).. 

Caliper, Disc (Except 693) . .. 

Combination Valve (Except 693) ......... 

Combination Valve (693) .. 

Diagnosis.. 

Diagnosis Chart .... 


12-18 

12-16 

14-3 

12-34 

12-35 
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0-10 
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6-13 

6-14 

6-15 

6-13 

6-9 

9-49 
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11-11 

12-53 

12-74 

12-60 

12-62 

12-64 

12-66 

12-68 

12-70 

12-72 
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5-38 
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Disc Brakes: 

Disc, Servicing (Except 693) . . ,. 5-14 

Disc, Servicing (693) .. 5-36 

Drums, Machining .. 546 

Fluid .. 54 

Hub and Disc Assembly... 5-14 

Hydraulic Hoses and Piping, Servicing 

(Except 693). 5-20 

Hydraulic Hoses and Piping, Servicing (693). 5-38 

Lining, Break-In of New ... 5-38 

Low Brake Light Test .. 5-5 

Maintenance .. 0-12 

Master Cylinder . .. 5-22 

Power Head: 

(Tandem Power Head) ... . 5-24 

Power Unit, R and I. 5-22 

Preliminary Checks, Parking Brake ........ 5-6 

Relining: 

Disc Brake ....................... 5-10 

Drums (Rear) .. 5-15 

693 .. 5-37 

Specifications (Except 693) . . ... 5-31 

Specifications (693) . .. 5-40 

Special Tools .. 5-78 

Stoplight Switch Adjustment. 5-10 

resting System . ... . ... 5-4 

Theory of Operation (Except 693) ....... 5-2 

Theory of Operation (693) ............. 5-36 

Torque Specifications (Except 693). 5-31 

Torque Specifications (693) ............. 5-40 

Track Master: 

Diagnosis. 5-62 

Service . 5-71 

Theory of Operation .. 5-47 

Tubing, Hydraulic .. 5-21 

Vacuum Diaphragm, Parking .. 5-18 

Wheel Cylinders: 

Assembly and Installation... 547 

Removal, Disassembly and Cleaning .... 547 

Bulbs: 

Replacement (Except 693) .. 12-14 

Replacement (Except Instrument Panel 

Cluster) (693). 12-17 

Bulb Data Chart .............._...... 12-19 

Bumper Front: 

Center Section (Except 693) .. 14-3 

Center Section (693) .................. 14-7 

General Description (Except 693) . .. 144 

General Description (693) .............. 14-6 

Guard Removal and Installation 

(On Car, Except 693) .. 14-3 

Guard Removal and Installation 

(On Car, 693) .. 14-7 

Intermediate and Outer Bar (693). 14-7 

Outer Impact Bar (Except 693) .. 14-3 

Removal and Installation (Except 693) .... 14-1 

Removal and Installation (693) . .. 14-6 

Bumper, Rear: 

Center Section (Except 693) .. 14-5 

Center Section (693).. .. ..... 1441 

Fuel Tank Filler Door .. 14-5 
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General Description (Except 693). 

14-1 

General Description (693) .. 

14-6 

Outer End (Except 693) . 

14-5 

Outer End (693) . 

14-9 

Rear Reflex Bezel (693).. 

... 14-11 

Removal and I nstallation (Except 693) . 

14 5 

Removal and Installation (693). 

14-9 

Torque Specifications (Except 693) . . . . 

14-6 

Torque Specifications (693).. 

... 1441 

c 

Camshaft. 

... 6-118 

Camshaft Bearings. 

... 6-119 

Carburetor: 


Adjustments: 


Air Valve... 

6-79 

Air Valve Dash pot. 

6-78 

Bench Fast Idle.. 

6-77 

Choke Coil Rod (On-Car) . .. 

6-74 

Choke Rod.. 

. , . 6-78 

Description .. 

6-56 

Fast Idle (On Car) .. 

6-75 

Float ..... 

6-74 

Low Speed Idle and Mixture. 

6-74 

Pump Rod .... 

6-77 

Secondary Metering Rod. 

6-80 

Secondary Throttle Closing (On Car) 

6-75 

Secondary Throttle Opening. 

6-80 

Throttle Cable (Except 693). 

6-76 

Throttle (693). 

6-76 

Unloader, Choke. 

6-79 

Vacuum Break .. 

6-80 

Air Horn: 


Assembly . 

6-73 

Bowl Installation ..... 

6-73 

Disassembly . 

6-69 

Removal.. 

6-69 

Anti-Die sell ng Solenoid. 

6-77 

Adjustment... , . . . 

6-77 

Removal and Installation . 

6-77 

Cleaning and Inspection... 

6-71 

Diagnosis ("hart .. , , .. 

6-63 

Float Bowl Assembly. 

6-71 

Float Bowl Disassembly .. 

6-69 

General Description. 

6-56 

Removal and Installation.... 

6-68 

Special Tools... 

6-83 

Specifications .... 

6-81 

Throttle Bodv Assembly . 

6-71 

Throttle Body Disassembly . 

6-70 

torque Specifications .. 

6-82 

Charging System (Heavy Duty 


Generator): 


Assembly and Disassembly . . , 

... 6-48 

Diagnosis. 

6-38 

Removal and Installation ... . . . 

... 648 

Specifications. 

6-53 

Theory of Operation ... . , 

6-42 
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Charging System (With Integral 
Regulator): 

Assembly and Disassembly .............. 6-44 

Diagnosis....... . 6-35 

Removal and Installation ... .. 6-44 

Specifications.*.,. 6-53 

Theory of Operation . ... 6-41 

Of i argi n g Sy stern (W i tlio u t lute gra 1 
Regulator): 

Assembly and Disassembly.,. 6-44 

Diagnosis .. 6-32 

Regulator: 

Adjustments *. ........... 6-34 

Setting Checks .. .. 6-34 

Theory of Operation .. 6-40 

Removal and Installation .. 6-44 

Specifications .... . .. . 6-53 

Theory of Operation .................. 6-39 

Charging System Special Tools . . . . ... 6-54 

Chassis Circuit Diagrams: 

All (except 693 and 697) . 12-54 

693 ...... ..... 12-56 

697 . 12-58 

Chassis Sheet Metal: 

Adjusting Tolerances (Except 693) . 11-6 

Adjusting Tolerances (693) .. 11-12 

Fender, Front (Except 693) . 11 *2 

l ender, Front (693) .... 11-8 

Fender Wheel Housing, Front (Except 693) . 11-4 

Fender Wheel Housing, Front (693). 11-10 

General Description (Except 693). 11-1 

General Description (693).. .. 11-2 

Hood Adjustment (Except 693). 11-2 

Hood Adjustment (693).... 11*8 

Hood Hinge Spring (Except 693). 11-2 

Hood Hinge Spring (693).. 11-8 

Hood Latch Adjustment (Except 693). 11-1 

Hood Latch Adjustment (693) . .. 11-7 

Hood Panel, R and I (Except 693). 11-2 

Hood Pane!, R and ! (693) .. 11-8 

Tolerances (Except 693) . H-5 

Tolerances (693) .. 11-11 

Torque Specifications (Except 693) ....... IL6 

Torque Specifica tions (693). ! L12 

Choke System ..... . 6-62 

Cigar Lighter Base Assembly.. 1247 

Circuit Breaker and Fuse Chart .. 12-20 

Clock Assembly, R and 1 .......... .. 12-44 

Clock Regulation and Resetting. 12-33 

Connecting Rod Alignment ................ 6424 

Connecting Rod Bearing Clearance Checking 

and Replacement ... 6-121 

Connecting Rod and Piston, R and I. 6-120 

Constant Velocity Joint (Double Cardan) 

Ball Stud Seat .. 4-30 

Link Yoke .......................... 4-30 

Rear Support Yoke ... .. 4-29 

Slip Yoke ............ _ 4-29 

Universal Joint Cross .. 4-27 

Constant Velocity Joint, Inner (693) ........ 3-47 

Constant Velocity Joint, Outer (693). 3-44 


Control Arm, Rear Lower (Except 693) ...... 

Control Arm, Rear Upper (Except 693) ...... 

Control Arm, Rear Lower (693). 

Control Arm, Rear Upper (693). 

Convertible Top Switch .. 

Cooling System: 

Belt Adjustments .. 

Diagnosis ..... 

Diagnosis Chart ... 

Fan Blade ... 

Filler Cap Removal . .... 

Flushing Procedure .. 

Leak Testing .... 

Preventive Maintenance .. 

Special Tools... 

Specifications .. 

Testing Coolant Solutions .. 

Theory of Opera tion .. 

Thermostat ... 

Thermostat Test... 

Torque Specifications ^ 

Water Pump Overhaul ................. 

Cornering Lamp, Front Side Marker Lamp 

Assembly (Except 693) , .... 

Cornering and Front Side Marker Lamp 

Assembly (693) ... 

Cover: 

Steering Column Lower . . ... 

Upper Instrument Panel..... 

Crankcase Ventilating Breather ............. 

Crankcase Ventilation System ... 

Crankcase Ventilation Valve: 

Diagnosis Chart ... 

Crankshaft ...... 

Cruise Control.... 

Adjustments: 

Brake Release Switches .. 

Engagement Switch, R and I. 

Servo ..... 

Transducer..... 

Brake Release Switch .. 

Diagnosis Chart ...................... 

Electrical System Check Out ... 

Engagement Switch.. 

On-Off Switch ... 

On-Off Switch, R&I.. 

Servo and Vacuum Check Out ........... 

Servo Unit ... 

Theory of Operation .. 

1 1 an sd ucer ... . ...................... 

Cylinder Head Removal and Installation ...... 
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De-Fogger Rear Window: 

Diagnosis (Except Convertible) . . ... 15-34 

Diagnosis (Convertible Only) .. 15-36 


Switch, R Sl l ... .. 12-51 

Theory of Operation (Except Convertible) . 15-33 

Theory of Operation (Convertible Only) .. . 15-33 
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Diagnosis Charts: 

Air Conditioning ....... . 1-2 

A.I .R, Pump.. .............. 6-89 

Bearings, Roller .......... . 4-34 

Brakes ......,.. 5-7 

Cruise Control ............ . .. 15-16 

Drive Axles (693). ............... 3-41 

Engine Cooling. ............. . 6-3 

Exterior Lamp (Other Than Sealed Beam) .. 12-3 

Front Suspension ....... ... 3-4 

Guide-Matic.. ........ 15-25 

Positive Crankcase Vent, Valve .......... 6-91 

Radio ........ ... 15-6 

Sealed Beam Headlamp Unit .. 12-3 

Steering (Standard) .9-9 

Tilt and Telescope Steering .. 9-12 

Transmission .. ........ 7-29 

Twilight Sentinel .. 15-29 

Differential: 

Backlash Variance Correction ........... 4-58 

Controlled.... , . 4-45 

Controlled, Disassembly and Assembly .. . . 4-59 

Gear Ratios . ♦ .... .«. ...... 4-45 

General Description . . , . ... .. 4-45 

Lubrication . 0-14 

Overhaul .. 4-45 
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Special Tools .. . 4-64 

Specifications .. 4-62 

Torque Specifications .. 4-63 

Directional Signal Service .. . 12-32 
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Warning Switch ... .. ... . 12-35 

Disc Brakes: 

Bleeding .. 5-8 

Caliper (Except 693) ... 5-12 
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Disc Brake .. 5-10 

693 (Rear) .... _________ 5-37 

Specifications (Except 693) ... 5-31 

Specifications (693) .. 5-40 

Theory of Operation (Except 693) . .. 5-2 

Theory of Operation (693) ............. 5-36 

Torque Specifications (Except 693) ....... 5-31 

Torque Specifications (693). 5-40 

Distributor: 

Contact Points .. 6-29 

Contact Point Adjustment .............. 6-30 

Disassembly and Assembly .... 6-26 

Lubrication ..*. . , 0-9 

Removal and Installation .... 6-26 

Speed Control Spark Switch . .. 6-24 

Test Information .. 6-23 

Vacuum Advance Controls.. 6-27 

Vacuum Switch .. 6-23 

Door, Glove Box .. 12-50 
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Electrical Accessory Installation ............ 12-36 
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Back-Up Light Switch Adjustment . . ,. 12-34 

Back-Up Light Switch, R and 1 .......... 12-35 

Brake Valve Combination .. ... . 12-28 

Checking Circuits Using Printed Circuit .... 12-30 

Cigar Lighter Base .. 12-47 

Clock: 

Regulation and Setting ....... ....... 12-33 

Removal and Installation ... 12-44 

Diagnosis. 12-26 

Fuel Gage Service .... 12-26 

High Beam Indicator Circuit ............ ) 2-26 

Ignition Switch . ................ 12-46 

Instrument Panel Cluster: 

Theory of Operation ... 12-37 

Instrument Panel Printed Circuit ......... 12-32 
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Speedometer Head Assembly: 

Disassembly and Assembly .. 12-34 

Removal and Installation . 12-44 

Temperature Indicator Circuit, Engine ..... 12-29 
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Theory of Operation .. 12-24 

Emission Control Systems: 
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Evaporation Loss Control System ........ 6-89 

General Maintenance .................. 0-11 

Positive Crankcase Ventilation .. 6-84 

Speed Control Switch ... 6-87 

Engine: 

Fuel Requirements .. 6-55 

General Description. 6-98 

Lubricating System . 6-99 

Removal and Installation .. 6-100 

Special Tools .. 6-129 

Specifications ........................ 6-126 

Support Mountings (Except 693)..... 6-105 

Support Mountings (693) .. . ... 6-106 

Torque Specifications . 6-128 

Engine Cooling: 

Diagnosis ......... ... 6-2 

Diagnosis Chart ...♦ .. 6-3 

Specifications .. 6-11 

Theory of Operation .................. 6-3 

Torque Specifications .*.. 6-12 

Engine Front Cover: 

Oil Seal Replacement ... 6-118 

Removal and Installation . .. 6-117 

Engine Lubrication .. ........ 6-99 
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Engine Oil Pan, R and 1.. 6-114 

Engine, Removal and Installation (Except 693) 6-100 
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Engine, Removal and Installation (693) . 6-103 

Engine Tune-Up . 6-29 

Evaporator Assembly, Blower .. 1-62 

Evaporation Loss Control System. 6-97 

Filter, Canister. 6-97 

Liquid Separator . 6-97 

Theory of Operation . 6-89 

Vapor Canister. 6-97 

Exhaust System: 

Alignment (Except 693) . 8-6 
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Muffler (693). 8-8 

Resonator (Except 693)... .. 8-5 

Resonator (693). 8-9 

Torque Specifications (Except 693). 8-6 

Torque Specifications (693). 8-9 
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Removal and Installation (Except 693) .... 11-2 

Removal and Installation (693). 11-8 

Wheel Housing (Except 693). 11-4 

Wheel Housing (693). 11-10 

Filter, Fuel. 6-80 

Final Drive: 

General Description.. 3-41 

Lubrication . 0-14 

Pinion Bearing Oil Seal. 3-52 

Removal and Installation. 3-50 

Float Bowl Assembly . 6-71 

Float Bowl Disassembly . 6-69 

Float System. 6-57 

Fluid Capacitites . 0-21 

Fluid Level Checks. 9-21 

Fluid Recommendations. 0-22 

Fluid Leakage Precautions, Transmission . 7-24 

Frame: 

Dimension, Checking (Except 693). 2-1 

Dimensions, Checking (693) . 2-4 

General Description (Except 693). 2-1 

General Description (693). 2-3 

Twist, Checking (Except 693). 2-1 

Twist, Checking (693). 2-4 

Front Wheel Drive. 3-41 

Fuel Filter. 6-56 

Description . 6-56 

Removal and Installation . . .. 6-80 

Fuel Gage: 

Removal and Installation. 12-46 

Service. 12-26 

Tank Unit (Except 693).. . 12-34 

Tank Unit (693) ... 12-34 

Fuel Intake Manifold, Description . 6-56 
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Fuel Line, R and I (Except 693). 8-3 

Fuel Pump: 

Description . 6-56 

Removal and Installation. 6-81 

Specifications .. 6-82 

Tests . 6-68 

Fuel Requirements. 6-55 

Fuel System, Engine: 

General Description. 8-1 

Special Tools. 6-83 

Specifications. 6-82 

Storage Precautions. 8-1 

Torque Specifications . 6-82 

Fuel Tank: 

Cleaning, Line and Tank . 8-1 

Filler Door. 14-5 

Float Removal. 12-34 

General Description (Except 693). 8-1 

Removal and Installation (Except 693) .... 8-1 

Storage Precautions. 8-1 

Fuses and Circuit Breaker Chart. 12-20 

Fuses, Replacement . 12-20 
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Gage: 

Fuel, R and I. 12-46 

General Information. 0-1 

Generator (with Integral Regulator) 

Diagnosis. 6-35 

Overcharged 
Proper Operation 
Undercharged 

Disassembly and Assembly. 6-44 

Inspection and Testing. 6-45 

Removal and Installation. 6-44 

Specifications. 6-53 

Theory of Operation . 6-41 

Generator (without Integral Regulator) 

Diagnosis. 6-32 


Overcharged 
Proper Operation 
Undercharged 


Disassembly and Assembly. 6-44 

Inspection and Testing. 6-45 

Output Test. 6-34 

Removal and Installation. 6-44 

Specifications. 6-53 

Theory of Operation . 6-39 

Generator (Commercial Chassis Option): 

Components Inspection, Testing & 

Replacement... 6-50 

Disassembly and Assembly. 6-48 

Output Test. 6-34 

Removal and Installation. 6-48 

Specifications. 6-53 

Glove Box: 

Door, R and I. 12-50 

Latch Assembly .. 12-50 

Liner, R and I . 12-50 

Lock . 12-50 
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G r il 1 e Asse m bly (Exce p t 693 ): 

General Description , ... 13-1 

Grille Header Assembly... . .. 13-4 

Removal and Installation . . ... 13-4 

Torque Specifications ...... . 134 

Grille Assembly (693); 

General Description . .., .. 13-5 

Grille Header Assembly... 13-5 

Torque Specifications .. 13-6 

Guide-Malic: 

Control Switch .. 12-46 

Diagnosis Chart .. 15-25 

Dim and Hold Sensitivity Test , .... 15-22 

Foot Switch . ..... 15-26 

Photo-Amp lifter Unit R and l ........... 15-26 

Power Relay Unit. 15-26 

Sensitivity Control Switch .. 15-26 

Special Tools .. 15-27 

Theory of Operation .................. 15-21 

Vertical Aiming Adjustment . 15-26 
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Harmonic Balancer ... 6-116 

Hazard Warning and Directional Signal Switch . 12-35 

Headlights: 

Aiming: 

Mechanical Method. 12-10 

Screen Method .. 12-12 

Control Switch Assembly. 12-45 

Guide-Malic or Twilight Sentinel 

Control Switch... 12-46 

High Beam Indicator Circuit .. 12-26 

Housing Assembly (Except 693) .. 12-15 

Heater Only - All Series... 1-107 

Adjustment, Upper Level Ventilation Door . 1-109 

Blower Motor. 1-110 

Blower Resistor .. 1-109 

Control Pane] . .. 1248 

Heater Case, R and 1 .. 1-110 

Heater Core .. 1-110 

Theory of Operation .. 1-107 

Hoist Recommendations (Except 693) . .. 0-6 

Hoist Recommendations (693) .. 0-6 

Hood: 

Adjustment (Except 693) .. 11-2 

Adjustment (693) .. 11-8 

Hinge Spring (Except 693).............. 11-2 

Hinge Spring (693) .. 11-8 

Latch Adjustment (Except 693) ......... 11-1 

Latch Adjustment (693) ............... 11-7 

Lock Release R and I. 11-1 

Removal and Installation (Except 693) .... 11-2 

Removal and Installation (693). 11-8 

Horn Contact Assembly . ... 12-35 

Horn Operation and Testing ... 12-32 

Hub, Bearing and Retainer .. 3-36 

l iydrometer, Battery, Use Of.... 6-15 
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Identification Numbers .. 0-3 

Idle System. 6-58 

Ignition Switch .. 1246 

Ignition System: 

Distributor: 

Contact Points .. 6-29 

Contact Point Adjustment . 6-30 

Disassembly and Assembly. 6-26 

Primary Circuit Resistance Test ....... 6-24 

Removal and Installation . 6-26 

Test Information .. 6-23 

Vacuum Advance Controls .. 6-27 

Vacuum Switch. 6-23 

Spark Plug Cleaning and Adjustment .. 6-30 

Specifications .. 6-53 

Theory of Operation .. 6-25 

Timing Adjustment . 6-30 

Instrument Panel: 

Bezel Assembly . .. . ... 12 40 

Center Section .. 1242 

Extension (Left Side)... 1242 

Extension (Right Side) .............. 12-42 

Center Support . 1243 

Cluster Assembly ... 1240 

Cluster Printed Circuit. 12-30 

Fuse Replacement . ,. 12-38 

General Description .. 12-37 

Instrumentation. 12-37 

Printed Circuit. 12-44 

Right Side .. 12-42 

Top Cover .. 12-38 
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Keys and Locks ... 949 

Knuckle, Steering (Except 693) .. 3-19 

Knuckle, Steering (693) .. . ... 3-32 
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Lamp Monitor System: 

Diagnosis .. 15-37 

Front Monitor Harness, R and I.. 15-37 

Rear Monitor Harness, R and I . ... 15-37 

Theory of Operation .................. 15-36 

Leaf Spring, Rear (Commercial Chassis). 4-6 

Leaf Spring, Rear Liner (C ommercia 1 Chassis) . 4-6 

License Lamp Assembly .................. 12-15 

Lighter Base, Cigar ..... 1247 

Lighting System: 

Back-Up Lamp Assembly (Except 693) .... 12-17 

Back-Up Lamp Assembly (693). 12-18 

Bulb Data Chart. 12-19 

Bulb Replacement (Except 693) ......... 12-14 

Bulb Replacement (693) ... . 12-17 

Cornering Lamp Assembly (Except 693) ... 12-16 








































































Subject 


Page No. Subject 


Page No. 


Cornering Lamp Assembly (693) ......... 

Front Turn Signal Side Marker Lamp and 
Parking Lamp Assembly (Except 693) , . . 
Front Turn Signal and Parking Lamp 

Assembly (693) ... 

Headlight Aiming: 

Mechanical Method ... 

Screen Method. 

Instrument Panel Lights.. 

License Lamp Assembly.. 

Sealed Beam Diagnosis. 

Sealed Beam Unit Replacement. 

Side Marker Lamp, Rear (Except 693) 

Side Marker Lamp. Rear (693) ........... 

Tail, Stop and Signal Lamp Assembly 

(Except 693).. 

Tail, Stop and Signal Lamp 
Assembly (693) ..................... 

Theory of Operation .................. 

Trunk Lamp Assembly .. 

Lock Cylinder Service ... 

Locks and Keys..... 

Lubrication: 

Body . ..... 

Engine .. 

Engine Oil Change Interval & 

Viscosity Chart ...... 

Factory Recommended Fluids ........... 

Fluid Capacities ... 

Maintenance Schedule ... 

Preventive Maintenance .... 

Transmission ........................ 
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Main Bearing Clearance Checking 

& Replacement ... 

Main Metering System .. 

Maintenance Schedule .. 

Manifold, Exhaust, R and I . ... 

Manifold, Intake .. 

Manifold, Intake - R and I. 

Map Lamp Assembly.. 

Mirror, Right Rear View ...... 

Muffler (Except 693) . 

Muffler (693) ... 
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Neutral Switch and Back-Up Light Switch: 

Adjustment .... 

Removal and Installation .. 

Noise Suppressors, Radio . 



Off Idle Operation .. 

Oil Change Interval and Viscosity Chart 


12-18 Oil Flow Circuits, Transmission (Except 693).. 7-6 

Oil Flow Circuits, Transmission (693) ........ 7-94 

12-16 Oil Pan, Engine.... 6-114 

Oil Pressure Checking Transmission .. 7-45 

12-18 Oil Pressure Indicator Circuit ... . 12-28 

Oi! Pump Assembly: 

12-10 Disassembly, Inspection and Assembly .... 6-115 

12-12 Removal and Installation.. 6-115 


12-15 Output Shaft (693): 

12-15 Bearing (Right) .. 3-48 

12-3 General Description .. 3-41 

12-14 Left Shaft .. 3-44 

12-16 Right Shaft . 3-43 

12-18 Seal Replacement..................... 3-49 


12-16 


12-18 p 


12-2 

12-15 

9-49 Panel Instrumentation: 

9-49 Theory of Operation .. 12-24 

Parking Brake: 

0-14 Adjustment .. 5-6 

0-8 Assembly, R and ! (All). 5-18 

Cables (Front & Rear) .. .... 5-19 

0-21 Vacuum Diaphragm .. 5-18 

0-22 Photocell, Twilight Sentinel ............... 12-51 

0-21 Piston: 

0-18 Clearance .. 6-123 

0-18 Identification...... 6-123 

0-13 Pin, Rand 1 ......._...... _ 6-122 

Ring Replacement .. 6-122 

Points, Distributor Contact.... 6-29 

Positive Crankcase Ventilator Valve: 

Diagnosis Chart ... 6-91 

Replacement ........................ 6-93 

6-124 Power System .. 6-60 

6-59 Preventive Maintenance .. 0-18 

0-18 Propeller Shaft: 

6-107 Ball Stud Seat Assembly .. 4-30 

6-56 Center Bearing (697-698) ... 4-31 

6-106 Front Section (697-698) ............... 4-31 

12-52 General Description 

12-44 681,682, 683 ... .......... 4-23 

8-5 697-698 ...___.... ___ 4-23 

8-8 Link Yoke.. 4-30 

Rear Support Yoke .... 4-29 

Rebalancing - On Car. ............. 4-24 

Removal and Installation 

681,682,683 .. 4-25 

697 - 698 .. 4-26 

12-34 Slip Yoke .. 4-29 

12-35 Special Tools .. 4-33 

15-5 Torsional Damper ... . 4-26 

Torque Specifications . ,. 4-32 

Universal Joint Cross .. 4-27 

Pump, Fuel. 6-56 

Pump, Oil... 6-113 

6-59 Pump, Steering .. 9-3 

0-21 Pump, Water .. 6-7 
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Radiator: 

Cap Removal. .......... . 6-5 

Cooling System Maintenance .... 6*5 

Cooling System Leak Tester ............. 6-2 

Cradle Mounts (Except 693) .. 13-2 

Cradle Mounts (693) .., 13-5 

General Description (Except 693). 13-1 

General Description (693) .............. 13-4 

Removal and Installation (Except 693) .... 13-2 

Removal and Installation (693).. 13-4 

Testing Coolant Solutions.. 6-2 

Radio and Antenna: 

Controls, Operation... 15-4 

Diagnosis Chart . 15-6 

Front Speaker ....................... 12-47 

Front Speaker Grille .. J 2-47 

M inor Adjustments . ... „ .. 15-8 

Noise Suppressors ... . 15-5 

Rear Seat Speaker (Convertibles)... 15-9 

Rear Seat Seat Speaker (Except Convertibles) 15-9 

Rear Remote Control Unit (697).. 15-10 

Receiver Unit ..... 12-47 

Theory of Operation ... 15-2 

Rear Axle (Except 693). 4-34 

Rear Axle (693) ..... 4-40 

Rear Wheel and Brake Drum ............... 4-36 

Resonator: 

Removal and Installation (Except 693) .... 8-5 

Removal and installation (693). 8-9 

Rocker Arm Covers. 6-107 
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Seal, Front Cover Oil ... 6-117 

Seal Replacement, Rear Main Bearing Oil. 6-115 

Sealed Beam Unit Replacement .. 12-14 

Sensors, Automatic Climate Control 

(Front System) ... 12-49 

Sensors, Automatic Climate Control 

(Rear System 697) . ... 1-104 

Sheet Metal Tolerances: 

Except 693 . ... 11*5 

693 ........ . 11-11 

Shock Absorber: 

Checking, Front ... . 3-10 

Checking, Rear . . .. 4-4 

Front (Except 693). 3-10 

Front (693) .. 3-28 

Rear (Except Superlift) .. 4-4 

Rear Superlift .... . 4-15 

Spark Plug Cleaning and Adjustment ........ 6-30 

Special Tools: 

Air Conditioning .. 1-111 

Brakes . 5-78 

Chassis Electrical and Instruments . .. 12-47 

Differential .. 4-64 

Engine Cooling .. 6-12 

Engine Electrical .. 6-54 
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Front Suspension (Except 693). 3-24 

Front Suspension (693) .. . . 3-54 

Front Wheel Drive .. 3-54 

Fuel .. 6-83 

Guide-Matic ... ■ ■ 15-27 

Propeller Shaft .. 4-33 

Rear Axle (Except 693). 4-39 

Rear Axle (693) .. 4-44 

Rear Suspension (693) . .... 4-12 

Steering... 9-60 

Transmission (Except 693) . 7-89 

Transmission (693) . 7-157 

Wheels and Tires ..................... 10-7 

Specifications: 

Brakes (Except 693) .. 5-31 

Brakes (693) .. 5-40 

Differential . 4-62 

Engine Cooling .. 6-11 

Engine Electrical ... 6-53 

Engine Mechanical ... . 6-126 

Fuel Pump ... 6-82 

Fuel System.. 6-82 

Wheels and Tires . .. 10-1 

Speedometer Head Assembly, Disassembly and 

Assembly.. ..... . 12-34 

Speedometer Head Assembly, R and 1 ....... 12-44 

Spring Chart: 

Front (Coil) .. 3-23 

Rear (Coil) .......................... 4-7 

Spring Leaf Liner Service . 4-6 

Spring, Rear: 

Coil (Except 693) .. 4-5 

Coil (693) .. 4-10 

Leaf (Commercial Chassis) .. 4-6 

Stabilizer Bar (Except 693) ................ 3-10 

Stabilizer Bar (693). 3-28 

Standing Height: 

Chart (With Checking Points). 3-6 

Chart (With Vehicle Weights).. 4-8 

Front (Except 693) . ..... . 3-5 

Front (693) .. 3-25 

Rear .. 4-3 

Starter Motor: 

Bench Tests... 6-19 

Checking Inoperative Starter Motor ....... 6-19 

Checking Pinion Clearance .............. 6-18 

Circuit . .... ... . 6-20 

Circuit Resistance Test. 6-17 

Cranking Voltage Test .. 6-17 

Disassembly and Assembly. 6-21 

Fusible Links .. 6-23 

Inspection and testing .. 6-19 

Maintenance .. 6-20 

Removal and Installation. 6-2 l 

Testing .... . 6-19 

Theory of Operation .. 6-20 

Steering: 

Diagnosis Chart: 

Standard. 9-9 

Tilt and Telescope .................. 9-12 

General Description ................... 9-1 






















































































Subject Page No, 

General Maintenance. ........... 0-11 

Special Tools. .................. 9-60 

Torque Specifications .. 9-58 

Steering Column: 

Alignment ........_.............. 9-25 

Disassembly, Inspection and Assembly 

(Standard Column) , ... ... .. 9-44 

Disassembly, Inspection and Assembly 

(Tilt and Telescope Column) ...... . 9-50 

General Description. 1* 9-3 

Lower Cover .. . 12-39 

Lower Bearing ............. . 9-48 

Removal and Installation. 9-42 

Steering Gear: 

Checking Adjustments (On Car). 9-23 

Diagnosis Chart .. 9-5 

Disassembly, Inspection and Assembly 
of Major Components ................ 9-31 

General Description.. 9-1 

Installation of Major Components . ... 9-36 

Line Connector Seats and Poppet Check 

Valve Replacement .. 9-38 

Pitman Shaft Seal Replacement .......... 9-39 

Removal and Installation (Except 693) .... 9-30 

Removal and Installation (693). . 9-56 

Removal of Major Components .. 9-30 

Steering Knuckle (Except 693) ............. 3-19 

Steering Knuckle and Inner Seal (693). 3-32 

Steering Linkage: 

General Description (Except 693) ... 9-1 

General Description (693) ... 9-56 

Parallelism (Except 693) .. 9-24 

Parallelism (693) .. 9-58 

Removal, Disassembly, Assembly and 

Installation (Except 693) .. 9-39 

Removal, Disassembly, Assembly and 

Installation (693) ... ,.. 9-57 

Tie Rod End Seal . ... 9-40 

Steering Pump: 

Belt Adjustment.. 6-8 

Checking Fluid Level .. 9-21 

Checking Pump Pressure . 9-22 

Disassembly, Cleaning, Inspection and 

Assembly ... ................. 9-26 

General Description .. 9-3 

Oil Cooler .. 9-22 

Removal and Installation ............... 9-26 

Shaft Seal Replacement... 9-29 

Steering Shaft, Lower (693) .... 9-57 

Steering Wheel, R and I...... 9-41 

Stoplight Switch, Adjustment.. 5-10 

Storage Preparation. 0-4 

Sunroof: 

Adjustments and Related Repairs ........ 15-42 

Control Switch R and I ... 15-43 

Diagnosis.... . 15-41 

Drain Hose Replacement .. 15-47 

Gear Box Assembly R and I . .. 15-44 

Headlining Panel ..... 15-42 

Motor R and I .. 15-44 

Panel, Rear Slide and Cable R and I ...... . 15-44 
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Periodic Maintenance .. 15-48 

Theory of operation .................. 15-39 

Weatherstrip replacement . ... 15-48 

Sunroof Switch ... 12-52 

Suspension, Front: 

Diagnosis Chart .. 3-4 

General Description (Except 693) ........ 3-3 

General Description (693).. .. 3-25 

Maintenance.. 0-8 

Special Tools (Except 693) .... 3-24 

Special Tools (693) ................... 3-54 

Torque Specifications (Except 693) ....... 3-23 

Torque Specifications (693).. 3-53 

Suspension Arm, Front (Except 693): 

Bushing Lower .. 3-19 

Lower Arm and Coil Spring .. , 3-18 

Shaft and Bushings, Upper .............. 3-16 

Spherical Joint Checking Procedure ....... 3-11 

Spherical Joint, Lower, R and I. 3-15 

Spherical Joint, Lower, Repacking.. . 3-14 

Spherical Joint Seal Replacement 
(On Car): 

Lower .. 3-14 

Upper Arm .. 3-12 

Upper Arm, R and I .. 3-16 

Suspension Arm, Front (693): 

Arm, Lower .. 3-34 

Arm, Upper . .. 3-30 

Bushing, Lower .. 3-35 

Bushing, Upper .. 3-29 

Spherical Joint Checks .. 3-29 

Spherical Joint, Lower .. 3-36 

Spherical Joint, Upper .. 3-31 

Spherical Joint Seal, Lower ............. 3-34 

Suspension Rear: 

Bushing, Upper (693). 4-10 

Commercial Chassis .. 4-3 

Control Arm, Lower (Except 693) . .. 4-6 

Control Arm, Upper (Except 693) ........ 4-6 

Control Arm, Upper (693) .............. 4-9 

Control Arm, Lower (693) .............. 4-10 

General Description (Except 693) . .. 4-2 

Genera! Description (693) .. 4-9 

Service Information (Except 693) ........ 4-3 

Service Information (693). 4-9 

Special Tools (693). 4-12 

Spring C hart 4-7 

Spring R and I (Except 693) . 4-5 

Spring R and I (693) .. 4-10 

Torque Specifications (Except 693) .. 4-7 

Torque Specifications (693) . .. 4-11 

Switch: 

Back-Up Lamp and Neutral... 12-35 

Control Assembly, Headlight ............ 12-45 

Directional Signal and Hazard Warning .... 12-35 

Guide-Matic Control . 12-46 

Headlight ..... 12-45 

Ignition .. 12-46 

Map Li gilt ..... 12-52 

Rear Window De-Fogger Blower , . . .. 12-51 

Stoplight .. 5-10 
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Sunroof .12-52 

Transmission Downshift ........... ♦ . , . * 6-56 

Twilight Sentinel Control ..- . 12-46 


Windshield Wiper-Washer... 12-23 

T 


Tail, Stop & Signal Lamp Assembly 
(Except 693) 12-16 

Tail, Stop and Signal Lamp Assembly, 

Rear (693) .. 12-18 

Thermostat, Removal and Installation ....... 6-6 

Thermostat Test .. 6-2 

Throttle Body Disassembly..... 6-70 

Throttle Dash Pot Assembly , . ,. 6-7 8 

Description .. 6-61 

Tie-Strut and Bushings ................... 3-11 


Tilt and Telescope Wheel: 

Column Disassembly, Assembly 
& Inspection ... 9-50 


Diagnosis Chart . 9-12 

Timing Adjustment, Ignition... . 6-30 

Timing Chain and Sprockets , .... 6-118 

Tires: 

inspection .. ! 0-2 

Mounting and Dismounting .. 10-6 

Rotation .. 10-2 

Roughness or Vibration .. 10-4 

Tire Wear____ ...... 10-2 

Torque Specifications: 

Air Conditioning... 1-110 

Axle, Rear .. 4-39 

Bumpers (Except 693). 14-6 

Bumpers (693) .. 14-11 

Chassis Sheet Metal (Except 693) ... 1 i-6 

Chassis Sheet Metal (693) .. 11-12 

Differential .. 4-63 

Engine Cooling. 6-12 

Engine Electrical .. 6-54 

Engine Fuel ..... . 6-82 

Engine Mechanical. .. 6-128 

Exhaust (Except 693) .. 8-6 

Exhaust (693) ...... 8-9 

Front Wheel Drive ..... 3-53 

Propeller Shaft .. 4-32 

Radiator and Grille (Except 693). 13-4 

Radiator and Grille (693) .. 13-6 

Steering ... . . . ... 9-58 

Suspension, Front (Except 693) ......... 3-24 

Suspension, Front (693) . 3-53 

Suspension, Rear (Except 693). 4-7 

Suspension, Rear (693) . 4-11 

Transmission (Except 693) . .. 7-88 

Transmission (693) .. 7-156 

Torsion Bar (693).. 3-31 

Torsional Damper .. 4-26 

Towing Instructions .. 0-4 

Track Master 

Diagnosis .. 5-62 
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Service ............................. 5-71 

Theory of Operation .. . .... . 5-47 

Transmission: 

Adjustment, Manual Linkage (Except 693) , 7-44 

Adjustment, Manual Linkage (693). 7-117 

Converter. 7-52 

Diagnosis (Except 693) .. 7-29 

Diagnosis (693) ...................... 7-117 

Disassembly, Cleaning, Inspection and 
Assembly of Individual Units 
(Except 693) ... 7-59 


Disassembly, Cleaning, Inspection, 

Assembly and Installation of Individual 

Units (693) ................. _ ... 7-132 

Downshift Switch: 


Adjustment.... 7-45 

Description ....................... 6-56 

Removal and Installation ............ 7-45 

Extension Housing: 

Oil Seal Replacement (On Car) .. 7-48 

Removal and Installation (On Car) ..... 7-48 

Fluid: 

Checking and Adding (Except 693) .... 7-45 

Checking and Adding (693) .. 7-117 

Leakage Precautions. 7-24 

Functions of Valves and Hydraulic Controls 7-4 
Hydraulic System Description (Except 693) 7-3 

Hydraulic System Description (693) ...... 7-93 

Installing on Holding Fixture 

(Except 693) _____ __ 7-50 

Installing on Holding Fixture (693) ....... 7-122 

Linkage Adjustment, Manual (Except 693) . 7-44 

Linkage Adjustment, Manual (693) ....... 7-1 17 

Linkage Lubrication.. 0-14 

Major Components: 

Removal (Except 693) . . 7-53 

Removal (693) .. 7-123 

Installation (Except 693) .. 7-81 

Installation (693) .. 7-132 

Oil: 

Flow Circuits (Except 693) ........... 7-6 

Flow Circuits (693). 7-94 

Leaks (Except 693). 7-24 

Leaks (693). 7-115 

Strainer Assembly... 7-47 

Power Flow (Except 693). 7-6 

Power Flow (693) .. 7-94 

Pressure Regulator Valve, R and I 

(On Car) .. 7-49 

Pump Oil Seal Replacement .. 7-51 

Removal and Installation (Except 693) ... 7-50 

Removal and Installation (693). 7-120 

Special Tools (Except 693) .. 7-89 

Special Tools (693) .. 7-157 

Theory of Operation (Except 693) .. 7-1 

Theory of Operation (693) ... . 7-91 

Torque Specifications (Except 693). 7-88 

Torque Specifications (693) .. 7-156 

Towing Instructions.. . . . .. 0-4 

Units That Can Be Removed with 
Transmission in Car (Except 693) ....... 7-47 
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Units That Can Be Removed with 

Transmission in Car (693). 7-119 

Trunk Lamp Mousing . 12-17 

Trunk Lid Circuit . . ,. 12-28 

Tune-Up Information. 6-29 

Turn Signal and Parking Light Assembly, 

Front (Except 693). 12-16 

Turn Signal and Parking Light Assembly, 

Front (693). 12-18 

Twilight Sentinel: 

Amplifier Unit. 12-52 

Control Switch. 12-46 

Diagnosis Chart . 15-29 

Photocell Unit . 12-51 

Sensitivity Adjustment. 12-32 

Theory of Operation . 15-28 


U 

Universal Joint, Constant Velocity 

(Except 693).(See Propeller Shaft) 

Universal Joint, Inner Constant Velocity 

(693). 3-47 

Universal Joint, Outer Constant Velocity 
(693) . 3-44 
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Valve, Exhaust and Intake . 6-113 

Valve and Seat Reconditioning. 6-113 

Valve, Positive Crankcase Ventilator. 6-84 

Valve Lifter: 

Disassembly and Assembly. 6-111 

Leak Down Rate Checking. 6-108 

Noisy Operation. 6-108 

Removal and Installation. 6-110 

Valve Spring and/or Valve Stem Oil Seal 
Replacement . 6-111 
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Vehicle Identification Number. 0-1 

Ventilation Control Cable and Knob Assembly . 12-48 

Ventilation, General Description. 1-108 

Vibration Correction. 0-15 

Voltage Regulator 

Tests and Adjustments. 6-34 

Theory of Operation . 6-39 
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Warning Lights. 12-37 

Washer Fluid Low Level Indicator. 15-37 

Water Pump Assembly . 6-7 

Water Temp. Indicator Circuit . 12-29 

Weights and Standing Heights. 4-8 

Wheel Alignment, Front (Except 693) . 3-7 

Wheel Alignment, Front (693) . 3-27 

Wheel Bearings, Front. 3-20 

Wheel Bearings, Rear Adjustment (693). 4-41 

Wheel Cylinder: 

Assembly and Installation . 5-17 

Removal, Disassembly and Cleaning. 5-17 

Wheels and Tires: 

General Description. 10-1 

Inspection . 10-2 

Installation of Assembly . 10-6 

Mounting and Dismounting. 10-6 

Rotation . 10-2 

Roughness or Vibration. 10-4 

Special Tools. 10-7 

Specifications. 10-1 

Tire Wear. 10-1 

Wheel, Valve and Fastening Table. 10-2 

Windshield Wipers and Washer System: 

Washer Circuit. 12-21 

Switch. 12-23 

Theory of Operation . 12-21 

Wiper Electrical Operation . 12-21 























































